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This  compilation  of  thermophysical  property  data  was  prepared  by 
the  Heat  Transfer  Section  of  the  Fluid  Dynamics  and  Systems  Research 
Divis'on  of  the  Armour  Research  Foundation,  Chicago,  Illinois,  under 
USAF  Contract  No.  AF  33{6i6)-52l2.  This  contract  was  initiated  under 
Project  No.  7381,  '’Thermophysical  Data  Consolidation",  Task  No.  73812, 
•'Thermophysical  Data  for  Solid  Materials".  The  program  was  administered 
under  the  direction  of  Ha to rials  Central,  Directorate  of  Advcnoed  Systems 
Technology,  Wright  Mr  Development  Division,  with  Jules  I.  Vittebort  noting 
as  project  engineer* 

These  volumes  cover  work  carried  out  from  1  July  1957  to  31  August  I960. 
The  Materials  Index,  given  in  the  forward  portion  of  this  volume,  was  arranged 
with  the  advice  of  W.  H.  Coiner,  S.  W.  Bradstreet  and  J.  S.  Griffith  of  the 
Ceramics  Research  Division. 

The  literature  search  was  conducted  by  the  staff  of  the  Technical  Infor¬ 
mation  Research  Section. 

The  study,  evaluation,  and  compilation  phases  were  carried  out  by  the 
following  personnel  of  the  Heat  and  Mass  Transfer  Section:  W.  A.  Gans, 

A.  Goldsmith,  J.  I.  Dang,  ID  J.  Hirschhorn,  and  T.  £.  Wtterman. 

Computation,  reading  of  published  graphs,  and  plotting  of  data  for  this 
publication  was  done  by  D.  Brast,  G.  Buzyna,  M.  Doahl,  S.  Chmel, 

A.  Karazija,  T.  Schmugge,  and  a  number  of  others. 

The  bulk  of  the  typing  of  reproducible  copy  was  done  by 
Mrs.  Mary  A.  Scroll. 

The  authors  are  particularly  grateful  to  Mr.  I.  B.  Fieldhoune, 

Supervisor  of  7oP.t  ami  K.\e o  Transfer,  for  hi*  guidance  and  encouragement 
and  to  Mr.  S.  Bradctroet,  Supervisor  of  Inorganic  Technology  for  his 
aid  in  the  area  of  Ceramics.' 

The  entire  effort  at  the  Armour  Research  Foundation  was  directed  by 
Alexander  Goldsmith,  project  engineer. 
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ABSTRACT 


Thermophysical  property  data,  and  their  variation  with  temperature 
are  presented  for  a  great  number  of  solid  materials,  based  on  literature 
published  during  the  period  1940-1957$  Each  reported  value  is  shown  and 
annotated,  and  recommended  "most  probable  value"  curves  are  given. 

Materials  covered  include  Elements,  Alloys,  Ceramics,  Cermets, 
Bite rme tallica.  Polymeries,  and  Composite  Materials.  Except  for 
materials  in  the  last  two  categories,  only  those  melting  above  1000*F  are 
included.  ' 

Properties  covered  include  the  following:  Melting  point,  density, 
latent  heats,  specific  heat,  thermal  conductivity,  thermal  diffusivity, 
emissivity,  reflectivity,  thermal  expansion,  vapor  pressure,  and  electric 
resistivity. 

* 

Each  of  the  four  volumes  is  designed  to  be  expansible,  and  it  is 
expected  that  additional  or  revised  data  sheets  for  inclusion  in  theso 
volumes  will  be  forthcoming. 


PUBLICATION  REVIEW 


This  report  has  been  reviewed  and  is  approved. 


TOR  THE  COMMANDER: 


(jUt, 

/JULES  I.  WITTEBORT 
f  Chief,  Thermophysics  Brapch 
Physics  Laboratory 
Materials  Central 
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THERMOPHYSICAL,  PROPERTIES 
OF  SOLID  MATERIALS 

/ 

I.  INTRODUCTION 

AtAhe  initiative  of  the  Materials  laboratory,  Wright  Air  Development 
Center, /and  under  its  sponge-ship,  a  program  was  undertaken  to  compile, 
evaluate,  and  consolidate  a**  o’.iginal  test  data  on  thermophysical  properties 
of  solid  materials  published  during  the  period  1940-1957  inclusive.  This 
publication  contains  the  accumulaed  information  and  represents  three  years 
of  effort.  The  data  are  presented  in  u  or  volumes,  divided  as  follows: 

1.  'Elements 

2.  AlWs 

3.  Ceramics 

4.  Cermet^,  Intermetallic a,  Polymeries,  and  Composites 

Each  volume  is  designed  to  be  expansible  so  that  it  will  lend  jltself  to  the 
inclusion  of  new  data  as  well  as  to  *.u&  substitution  of  others.  Additional 
data  sheets  for  inclusion  in  these  volumes  will  be  published  when  available. 

The  collected  data  wore  obtained  from  a  search  of  the  following 
sources:  (a)  Chemical  Abstracts,  fa)  Ceramic  Abstracts,  (c)  Metallurgi¬ 
cal  Abstracts,  (d)  Nuclear  Science  Abstracts,  and  (e)  Armed  Services 
Technical  Information  Agency  (ASTIA). 

A  detailed  description  of  contents  and  of  the  method  of  presentation 
of  data  la  given  in  the  follow. ug  several  pages. 


1L  MATERIALS 

Materials  included  in  ■••jrvey  are  those  which  may  find  application 
in  the  design  of  aircraft,  miss*  es,  space  vehicles,  conventional  or  nuclear 
power  plants,  or  allied  equipment.  Generally,  only  materials  melting  above 
1000*F  are  included;  exceptions  are  limited  to  the  categories  of  plastics  or 
composite  materials.  A  listing  of  materials  cove  :ed  in  the  literature  search 
is  given  in  the  Materials  Index,  which  is  described  in  Section  IV-A  below. 
This  index  also  serves  as  a  guide  to  the  arrangement  of  data,  and  as  a  page 
numbering  system.  Due  to  the  lack  of  published  data,  some  of  the  materials 
listed  in  the  index  may  not  be  represented  by  data  sheets. 
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WADC  Technical  Report. 


/ 


for  publication  as  a 


9 

! 


/ 


WADC  TR  58-476 


1 


HI.  PROPERTIES 


Physical  properties  included  in  this  surrey  are  the  following: 


Property 

Symbol 

1. 

Density 

P 

2. 

Melting  Point 

M.F. 

3. 

Latent  Heat  of  Fusion 

Ah* 

4. 

Latent  Heat  of  Vaporisation 

All 

5. 

Latent  Heat  of  Sublimation 

AhT 

6. 

Specific  Heat  (constant  pressure) 

c  * 

7. 

Thermal  Conductivity 

kT 

8. 

Thermal  Diffusivity 

a 

9. 

Emisaivity,  Reflectivity 

€,  R 

10. 

Linear  Thermal  Expansion 

AL/L 

11. 

Vapor  Pressure 

P 

12. 

Electric  Resistivity 

r 

The  first  five  properties  in  the  above  list  are  given  as  single  noint 
values,  in  individual  tables  grouped  on  a  single  sheet.  The  others  «re  pre¬ 
sented  graphically  as  functions  of  temperature.  All  data  on  linear  thermal 
expansion  have  been  reduced  to  a  datum  of  20*Ci  i.e.  AL/L  =  0  at  528*R. 
(293*K). 


IV.  CONTENTS 

Each  of  the  four  volumes  of  data  consists  of  four  sections  arranged 
in  the  following  order: 

1.  Introductory  remarks  and  explanatory  text 

2.  Materials  Index 

3.  Tables  of  Conversion  Factors 

4.  Body  of  Data 

The  fifth  volume,  or  Appendix,  consists  of  the  following  sections: 

1.  Introductory  remarks  and  explanatory  text 

2.  Materials  Index 

3.  List  of  References 

4.  Author  Index  (alphabetic) 

A.  Materials  Index 

The  Materials  Index,  located  in  the  front  portion  of  each  volume 
following  these  introductory  pages,  gives  the  order  in  which  the  body  of  data 
is  arranged.  It  is  based,  with  few  exceptions,  on  the  chemical  composition 
of  materials,  and  is  arranged  in  outline  fashion.  It  can  have  four  orders  of 
subdivision  designated  by  Roman  numerals,  capital  letters,  common 
numerals  aud  lowor  case  letters  such  as: 
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Each  category,  even  in  the  lowest  order,  represents  a  family  of 
materials,  rather  than  a  specific  one,  so  that  the  number  of  individual 
materials  that  can  be  accommodated  is  virtually  unlimited.  The  index 
lends  itself  to  future  expansion. 

B.  Body  of  Data 

The  body  of  data  is  arranged  by  materials  in  the  order  of  the 
Materials  Index.  Properties  for  a  given  small  family  of  materials  are 
given  in  the  order  listed  in  Section  III  above.  Each  plotted  point  or 
numerical  value  in  the  body  of  data  is  identified  as  to  source  by  reference 
to  the  list  of  References. 

C.  List  of  References 

The  List  of  References  gives  complete  bibliographic  notations 
for  all  the -references  from  which  uuable  data  have  been  extracted.  These 
are  arranged  chronologically  by  year  of  publication,  and  in  an  arbitrary 
sequence  within  any  given  year. 

D.  Author  Index 

The  Author  Index  is  arranged  In  alphabetic  order  by  author's 
surname.  Coauthors  are  also  included.  Each  entry  is  cross-referred  to 
the  List  of  References  where  a  complete  bibliographic  notation  is  given. 


V,  METHOD  OF  PRESENTATION  OF  DATA 

A.  Format 

A  "unit"  of  information  in  this  volume  consists  of  a  single  ohect 
having  a  graph  on  one  face  and  reference  information  on  the  back.  The 
first  five  properties  listed  in  Section  III  above  are  referred  to  as  "point 
values"  and  are  grouped  together  as  a  "unit"  on  a  single  ehcet  in  the  iamo 
manner  a  a  a  graph. 

B.  Pagination 

Each  volume  is  designed  to  ho  expansible,  and  therefore  is  not 
compatible  with  conventional  page  numbering.  The  system  adopted  is  as 
follows: 

The  body  of  data  la  arranged  by  materials  in  accordance  with  the 
Materials  Index  which  is  located  in  the  forward  portion  of  each  volume. 
Furthermore,  for  a  given  small  family  of  materials,  data  for  the  several 
properties  are  arrange*1  in  accordance  with  the  listing  given  io  Section  Ill 
above.  The  Materials  .odex  designation  is  given  in  the  lower  right  corner 
of  each  graph  or  data  sheet  in  lieu  of  a  page  number.  This  identification 
is  not  unique  since  several  materials  of  the  same  family  carry  the  same 
designation,  but  it  guides  the  reader  to  the  approximate  location  of  the 
desired  information. 
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Materials  that  do  not  fit  into  any  subgroup  presently  listed  in  the  ! 

Materials  Index  are  designated  by  the  next  higher  order  grouping.  J 

Example:  Nickel- Silicon  alloys  are  not  specifically  identified 
as  a  family  grouping  in  the  Materials  Index.  These 
therefore,  are  designated  by  the  next  higher  order 
of  subdivision,  namely,  Nickel-Base  Alloys, 
category  IY-A  in  the  index. 

Data  for  such  materials  are  located  at  the  end  of  the  group;  that  is,  after 
those  materials  which  do  fit  into  a  currently  identified  subgroup.  Within 
this  framework,  where  necessary,  data  sheets  are  further  arranged  in 
alphabetic  order  by- the  major  alloying  element.  It  is  expected  that  after 
the  initial  familiarization  with  this  arrangement,  the  user  will  be  able  to 
locate  the  desired  information  (or  convince  himself  of  its  absence)  with  a 
minimum  of  page-by-page  searchiag. 

A  unique  identification  of  each  sheet  is  provided  by  the  number  in 
the  lower  left  corner  of  the  sheet.  The  initial  two  digits  of  this  number  give 
the  year  when  the  sheet  was  prepared;  the  latter  digits  are  merely  a  numeri¬ 
cal  sequence  for  identification  purposes  only  and  serve  no  other  purpose. 

C.  Graph  Sheets 

Data  extracted  from  various  references  on  the  same  subject' 
(material  and  property)  are  identified  on  each  graph  by  means  of  distinctive 
plotting  symbols.  These  sysbols  indicate  the-data  of  a  given  investigator, 
but  do  not  necessarily  imply  actual  test  points.  In  numerous  instances  in  j 
the  literature  an  author  presents  only  smoothed  data,  either  graphically  or 
-in  tabular  form,  and  it  is  frequently  impossible  to  distinguish  these  from  j 
actual  test  values.' 

In  presenting  data  on  thermal  expansion,  an  investigator 
sometimes  gives  only  a  coefficient  of  expansion  for  a  con-  , 
siderable  temperature  range.  In  such  instances  it  is  assumed 
that  a  linear  relationship  is  implied,  and  in  plotting  such  data 
the  straight  line  may  be  indicated  by  more  than  the  two  end-  j 

points  in  order  that  the  given  investigator's  data  not  be  obscured 
by  those  of  others.  1 

With  regard  to  specific  heat,  some  investigators  present  only 
total  heat  contant  of  the  material  above  a  given  datum,  and  make 
no  attempt  to  reduce  such  data  to  specific  heat.  In  such  instances 
the  investigator's  enthalpy  data  were  fitted  with  a  quadratic 
equation  of  the  form  AH  =  A+BT  +  CT*  using  a  least-mean- 
square  procedure  to  determine  the  coefficients.  This  equation 
was  then  differentiated  with  respect  to  temperature  to  obtain  a 
linear  variation  of  specific  heat  with  temperature.  Instances 
where  this  was  done  are  so  indicated.  1 

| 

Curves  drawn  through  the  plotted  points  are  deemed  "most  probable] 
value"  curves  based  on  the  data  presented.  As  additional  information  from  I 
other  investigators  is  added  in  the  future,  it  may  be  necessary  to  modify 
theoe  curves. 
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D.  Point  Value* 

The  first  five  properties  listed  in  Seeiif  n  HI  above  are  considered 
point  functionsfat  standard  temperature  and  pressure  unless  indicated  other¬ 
wise)  and  are  grouped  in  individual  tables,  by  property,  on  a  single  sheet. 
Data  extracted  from  various  references  are  identified  by  distinctive  plotting 
symbols  in  the  same  manner  as  points  on  a  graph.  "Most  probaole  values", 
usually  based  only  on  the  data  presented,  are  given  at  the  top  of  the  page. 

In  some  instances  where  dava  were  not  available  from  the  currt  survey, 
density  and  melting  point  information  was  taken  from  secondary  i  ’.onoriginal) 
sources.  These  appear  only  at  the  top  of  the  sheet  and  are  ider  ified  as  to 
-  source.  Melting  points  of  binary  alloys,  representing  the  solid, mi  line  on  a 
phase  diagram,  have  genur^lly  not  been  included.  Many  of  ib .  are  given 
by  Hansen  and  Anderko  in  "Constitution  of  Binary  Alloys"  58-11). 

E.  Reference  Information 


1 .  Symbol 

The  plotting  symbols  are  identical  with,  and  correspond  to' 
those  used  on  the  face  of  a  given  graph  or  data  sheet. 

2.  Investigator 

The  Investigator.  or  author,  of  each  reference  is  identified 
by  name.  Coauthors  are  included. 

3.  Reference 


References  are  identified  by  hyphenated  numbers  such  as  00*00, 
which  serve  to  locate  the  bibliographic  entry  for  the  given  source  in  the  list 
of  References  in  the  Appendix.  The  initial  two  digits  ir,  "Irate  the  year  of 
publication.  The  remaining  number  locates  the  specific  reference  within  the 

given  year. 

Example:  Ref.  54-7  is  found  in  the  Uet  of  References  under  the 
year  19-4;  the  seventh  entry  of  that  year.  It  la  an 
article  by  R.  W.  Powell  entitled  "Tho  Thermal 
Conductivity  of  Beryllia". 

References  which  are  not  dated  arc  identified  with  the  letters 
ND  in  place  of  the  year  of  publication,  such  as  Nl>-00.  Undated  references 
are  lifted  at  the  end  of  the  List  of  References. 

4.  Range 

The  column  marked  "Range,  *R"  indicates  the  temperature 
range  covered  by  the  data  in  the  given  reference. 
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Material  Composition 

This  column  contains  any  pertinent  information  given  in  a 
reference  that  serves  to  describe  the  material  investigated.  Primarily  this 
consists  of  the  chemical  composition  of  the  material*  its  purity*  density*  and 
common  trade  name  when  given.  Where  a  material  was  identified  by  trade 
name  only,  the  nominal  composition  was  added. 

6.  Test  Method 

A  general  indication  of  the  test  method  used  by  the  investigator 
is  given  in  this  column.  While  test  methods  for  a  given  property  can  be  rea¬ 
sonably  grouped  into  several  broad  categories*  each  investigator  makes  his 
own  modifications  and  alterations  which  do  not  lend  themselves  to  brief 
description. 


7.  Remarks 

Pertinent  remarks  concerning  the  given  data  are  included  in  this 
column.  Such  remarks  may  describe  a  prior  treatment  of  the  material*  the 
environment  during  the  test,  the  author's  estimate  of  accuracy,  or  similar 
information. 
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MATERIALS  INDEX 
MAJ  OR  HEADINGS 

L  ELEMENTS  (Melting  temperature  above  1008 *F| 

IL  EiON  BASE  ALLOYS 

III.  COPPER  BASE  ALLOYS 

IV.  NICKEL  BASE  COBALT  BASE  AND  REFRACTORY  METAL 

BASE  ALLOYS  — 

V.  LIGHT  MET  AL  ALLOYS  (Including  TI  Alloys) 

\ 

VL  OTHER  METAL  ALLOYS  (Melting  temperature  above  1000*  F> 
VII,  CERAMICS  (Including  Glasses) 

VHL  CERMETS 

DC.  INTERMETALLICS 

X.  POLYMERIC  MATERIALS  (Including  Plastics) 

XL  COMPOSITE  MATERIALS 


% 
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MATERIALS  INDEX 


ELEMENTS  (Melting  temperature  aJt-cue  1000  *  F) 

Element  Symbol 


I- A  -  1 
I-  A  -  2 
I  -  A  -  3 
I- A  -  4 
I-  A  -  5 
3  -  A  -  6 

I  *  B  *  I 
I  -  B  -  2 
I-  B  -  3 
I-  B  -4 

I-  C  -  1 
I-  C  -  2 
I-C  -  3 


Element 

Actinium 

Aluminum 

Americium 

Antimony 

Arsenic 

Astatine 

Barium 

Berkeliuna 

Beryllium 

Boron 

Calcium 

Californium 

Carbon 


a.  Extruded  Acheron  graphite,  muiticrystaliine 

b.  Extruded  Acheson  amorphous  carbon 

c.  Extruded  Acheson  graphite,  impregnated 

d.  Molded  Acheson  graphite,  multicrystalline 

e.  Molded  Acheson  amorphous  carbon 

'f.  Molded  Acheson  graphite,  impregnated 

g.  Lampblack  -  base  carbon  or  graphite 

h.  Pyrolytic  graphite 

j.  Natural  graphito-base  graphite 

k.  Natural  graphite-base  carbon 
m.  Diamond 

a.  Sin.ria  crystal  graphite 
p.  Lampblacks 


I  -  C  -  4 

Cerium 

Ce 

I-  C  -  5 

Chromium 

Cr 

I  -  C  -  6 

Cobalt 

Co 

I-  C  -  7 

Copper 

Cu 

X-  C  -  8 

Curium 

Cm 

1,0-1 

Dysprosium 

Dy 

I-  E  -  1 

Einsteinium 

E 

I  -  E  -  2 

Erbium 

Er 

3  -  E  -  3 

Europium 

£u 

I-  F  -  i 

Fermium 

Fro 

I  -  F  -  2 

Francium 

Fr 
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ELEMENTS  (Continued) 

Element 


I-  G-  1 
I  -  G  -  2 
I  -  G  -  3 

I  -  H  -  l 
I-  H  -  2 

I  -  J  -  1 
I  -  J  -  2 

I-  L-  1 
I-  L-  2 


Gadolinium 

Germanium 

Gold 

Hafnium 

Holmium 

Iridium 

Iron 

Lanthanum 

Lutetium 


Symbol' 

Gd 

Go 

Au. 

Hf 

Ho 

Ir 

Fe 

La 

Lu 


Mg 

Mn 

Mv 

Mo 


I  -  N  -  1  Neodymium  Nd 

I  -  N  -  2  Neptunium  Np 

I  -  N  -  3  Nickel  Ni 

I  -  N  -  4  Niobium  (Columbium)  Nb 

1  -  N  -  5  Nobelium  No  * 


M  -  1 

Magnesium 

M  -  2 

Manganese 

M  -  3 

Mendelevium 

M  -  4 

Molybdenum 

I-  O-  1 

Osmium 

Os 

I  -  P  -  1 

Palladium 

Pd 

I  -  F  **  2 

Platinum 

Pt 

I  -  P  -  3 

Plutonium 

Pu 

I  -  P  -  4 

Polonium 

Po 

I-  P  -  5 

Pra.fi  eodymium 

Pr 

I  •  P  -  6 

Promethium 

Pm 

I-  P-  7 

Protactinium 

Pa 

I  -  R  -  1 

Radium 

Ra 

l  -  A  -  2 

Rhenium 

Re 

I  -  R  .  3 

Rhodium^ 

Rh 

I  -  R  -  4 

Ruthenium 

Ru 

I  -  S  -  1 

Samarium 

Sm 

X  -  S  -  2 

Scandium 

Sc 

1 "  S  "  3 

.Silicon 

Si 

I  S  -  4 

Silver 

Ag 

I  -  S  -  5 

Strontium 

.  Sr 
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L  ELEMENTS  (Continued) 


I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

X 

I 


Element 

Symbo 

T  -  1 

Tantalum 

Ta 

T  -  2 

Technetium 

Tc 

T  -  3 

Terbium 

Tb 

T  -  4 

Thorium 

Tb 

T  -  5 

Thulium 

Tm 

T  -  6 

Titanium 

Ti 

T  -  7 

Tungsten 

W 

U  -  1 

Uranium 

U 

V  -  1 

Vanadium 

V 

Y  -  1 

Ytterbium 

Yb 

Y  -  2  . 

Yttrium 

Y 

Z  -  1 

Zirconium 

Zr 
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IRON  BASE  ALLOYS 

(Iron  greatest  weight  fraction  with  one  or  more  other  elements.) 

A.  Plain  Carbon  Steels  (Mn  <  2.  51;  Si  <  0.  361;  P,  S  <0. 0517.  each) 

1.  0.  02  <C<  0.201 

2.  0.20  <C  <  0.40*. 

3.  0.  40  <C<  0.601 

4.  0.  60  <C<  0.801 

5.  0.80  <C<  1.001 

6.  1.00  <C<  1.201 

7.  1.20  <C<  1.501  - 

8.  1.  50  <C<  2.001 

B.  Cast  Irons 

1.  Gray,  unalloyed  and  low  alloy  (Less  than  2 1  total  alloying  ■ 
elements  exclusive  of  C,  Hn<  11,  Si,  P,  S) 

2.  Gray,  alloyed  (More  than  21  total  alloying  elements 
exclusive  oi  C,  Mn  <  1 1,  Si,  P,  S) 

3.  White,  unalloyed  and  low  alloy  (Less  than  2fa  total  alloying 
elements  exclusive  of  C,  Mn  ll.  Si,  P,  S) 

4.  White,  alloyed  (More  than  i l~total~ alloying-elements  . 
exclusive  of  C,  Mn  <  11,  Si,  P,  S) 

5.  Malleable,  Ferritic 

6.  Malleable,  Pearlitlc 

7.  Nodular,  Ferritic 

8.  Nodular,  Pearlitic 
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IRON-BASE  ALLOYS  (Continued). 

C.  Low  Alloy  Steels  (Less  than  10 7,  of  any  single  alloying  element, 
exclusive  of  C;  Mn  <2.  5 f.;  Si  <0.  36&;  P,  S  <0.  051 1.  each. 
Alloying  elements  listed  in  decreasing  order  of  their  weight 
fractions.  X  may  be  none,  one,  or  more  elements; 

X  =  X1+X2  +  ...) 

1.  Fe  +  Ni 

2.  Fe  +  Ni  +  Cr  +  X 

3.  Fe  +  Ni  +  Mo  +  X-I 

4.  Fe  +  Ni  +  X  (Xj  *  Mo;  Cr) 

5.  Fe  +  Mo  +  X 

6.  Fe  +  Cr  +  X  (Xx  t  Mo) 

7.  Fe  +  Cr  +  Mo  *  X 

8.  Fe  +  W  +  X 

9.  Fe  +  Si  +  X 

D-  High  All,  y  Steels  (More  than  10  7,  of  any  single  alloying  element 

. _ ^cxclusive  ot  C*  Mn  <  2. 5T.S  Si<1.00X»  P.  S  <0.  051  f.  each. 

AHoyihg  "elements  listed  in  decreasing  order  of  their  weight 
fraction.  X  may  be  none,  one,  or  more  elements; 

XaXx*X2  +  ...  ) 

1.  Fe  +  Cr  .. 

2.  Fe  +  Cr+Ni 

3.  Fe  +  'Cr'+Ni  +  X  (Xj  *  0) 
a.  Fe  +  Cr  +  Ni  +  Co  +  X 

4.  Fe  +  Cr  +  X  (Xj  *  0,  Ni) 

5.  Fe  +  Ni 

6.  Fe  +  Ni  +  X  (Xx  *  0) 
a.  Fe  4  Ni  ♦  Cr  ♦  X 

7.  Fe  ♦  A1  +  X 

8.  Fe  +  W  +  X 

9.  Fe  +  Mn  +  X 
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IIL  COPPER-BASE  ALIX)TS 

(Copper  greatest  weight  fraction  with  one  or  more  other  elements. 

-  Alloying  elements  listed  in  decreasing  order  of  their  weight  fractions. 
X  may  be  none,  one,  or  more  elements. ) 

A*  Copper  +  Zinc  4  X 

L  Cu  +  Zn+Pb  +  X 

2.  Cu  +  Zn  +  Sn  +  X 

3.  Cu  +  Za 

B.  Copper  -f  Tin  4  X 

1.  Cu  +  Sn  +  Fb  +  X 

2.  Cu  +  Sn  +  Zn  +  X  - 

3.  Cu  +  Sn 

C.  Copper  4  Lead  4  X 

D.  Copper  4  Nickel  4  X 

E.  Copper  t  Aluminum  4  X 

F.  Copper  4  Silicon  4  X 

G.  Copper  4  Beryllium  4-  X 
1L  Copper  4  Manganese  4  X 

J.  Copper  4  Tellurium  4  X 

K.  Copper  4  Chronr.  im  4  X 
I*.  Copper  4  Zirconium  4  X 
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IV.  NICKEL- BASE,  COBALT-BASE,  AND  REFRACTORY  METAL-BASE 

"ALLOYS - 

(Major  element  greatest  weight  fraction  with  one  or  more  other  elements. 
Alloying  elements  listed  in  decreasing  order  of  their  weight  fractions. 

X  may  be  none,  one,  or  more  elements.  ) 

A.  Nickel- Base  Alloys 

L  MtCu  +  X 

2.  ie  +  Mo  +  x 

3.  Ni  +  Co  +  X 

a.  Ni  +  Co+Cr+X 

4.  Ni  +  Fe  +  X 

a.  Ni  +  Fe  +  Cr  +  X 

5.  IQ  +  Cr  +  X 

a.  Ni  +  Cr  +  Fe  +  X 

6.  Ni  +  Mn  +  X 

B.  Cobalt-Base  Alloys  — 

1.  Co  +Cr  +  X 

2.  Co  +  Ni  +  X 

3.  Co  +  Fe  +  X 

4.  Co  +  Fd  +  X 

C.  Tungsten- Base  Alloys 

D.  Molybdenum -Base  Alloys 

E.  Kioblum-Baso  Alloys 

F.  Ghrcmlum-Baae  Alloys 

1.  Cr  +  Ni  +  X  _ _ 

2.  Cr  -f  Mo  4X 

G.  Vanadium- Base  Alloys 

H.  Tantalum- Base  Alloys 

J.  Zirconium-Base  Alloys 
L  Zr  +  Sn  +  X 

2.  Zr  +  Nb  +  X 

3.  Zr  +  U  ♦  X 

K.  Hafnium-Base  Alloys 

L.  Tharium-Bacc  Alloys 
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V.  LIGHT  METAL  ALLOYS  (Including  Ti  Alloy#) 

(Major  element  greatest  weight  fraction  with  one  or  more  other  element*. 
Alloying  elements  listed  in  decreasing  order  of  their  weight  fraction#. 

X  may  be  none,  one,  or  more  elements;  X  =  X^  4  X^  4  .. .  )  ^ 

A.  Aluminum -Base  Alloys 


B. 


G. 


D. 


1. 

A1  4  Cu  4  X 

2. 

A1  4  Si  4  X 

a.  A1  4  Si  4  Cu  4  X 

b.  A1  4  Si  4  Mg  4  X 

3. 

A1  4  Mg  4  X 

4. 

A1  4  Zn  +  X 

5. 

Al  +  Mn  +  X 

6. 

_  AltAg+X 

Magnesium-Base  Alloys 

1. 

Mg  4  A1  4  Zn  4  X 

2. 

Mg  4  A1  4  X  (Xj  *  Zn) 

3. 

Mg  +  Rare  Earth  4  X 

4. 

Mg  4  Th  4  X 

5. 

Mg  4  Li  4  X 

6. 

Mg  4  Zn  4  X 

Titanium -Base  Alloys 

1. 

Ti  4  A1  4  X 

2. 

Ti  4  Mn  4  X 

3. 

Ti  4  Mo  4  X 

4. 

Ti  4  V  4  X 

5. 

Ti  4  Cr  4  X 

6, 

Ti  4  Fe  4  X  (Xj  *  Cr) 

7. 

Ti  4  Fe  4  Cr  4  X 

8. 

Ti  4  0  4  X 

Beryllium-Base  Alloys 

WADC  in  $6-476 
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VI.  OTHER  METAL  ALLOYS,  melting  temperature  above  1000*  F 


(Major  element  greatest  weight  fraction  with  one  or  more  other  elements 
Alloying  elements  listed  in  decreasing  order  of  their  weight  fractions. 

X  may  be  none,  one,  or  more  elements. ) 

A.  Gold-Base  Alloys 


Au  +  Cd  +  X 
Au  +  Co  +  X 


3.  Au  +  Pd  +  X 

4.  Au  +  Ni  +  X 

5.  Av  +  Mn  +  X 
Silver -Base  Alloys 


1.  Ag  +  Al  +  X 

2.  Ag  +  Cd  +  X 

3.  Ag  +  Cu  +  X 

4.  Ag  +  Pd  +  X 
Platinum-Base  Alloys 
Palladium- Base  Alloys 

1.  Fd  +  Au  +  X 

2.  Pd  +  Co  +  X 

3.  Pd  +  Cu  +  X 
Manganese -Base  Alio 

1.  Mn  +  Cu  +  X 

2.  Mn  +  Ni  +  X 
Uranium-Base  Alloys 


1.  U  +  Cr  +  X 

2.  U  v  Mo  +  X 

3.  U  +  Zt  +  X 
Silicon- Base  Alloys 
L  Si  +  Fe  +  X 
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A.  Oxide  Ceramics  (Nominal  oxide;  or  nominal  oxide  greatest 

weight  fraction  with  one  or  more  other  oxides.  X  may  be  none, 
one,  or  more  oxides.  Also  see  VH-B  and  VII-E. ) 

1.  Aluminum  Oxide  4-  X 

a.  Aluminum  oxide  (alumina,  corundum,  sapphire) 

b.  Aluminum  oxide  +  Chromium' oxide  +  X 

2.  Beryllium  Oxide  4-  X 

a.  Beryllium  oxide  (beryl! _ bromellite) 

3.  Calcium  Oxide  +  X  _  _ 

a.  Calcium  oxide  (calcia,  lime) 

4.  Rare  Earth  Obddes  (Atomic  Numbers  57-71  in  Alphabetic  Order) 

a.  Cerium  oxide  4  X  (ceria) 

b.  Dysprosium  oxide  -f  X  (dysproaia) 

c.  Erbium  oxide  4  X  (erbia) 

d.  Europium  oxide  4  X  (europia) 

e.  Gadolinium  oxide  -f  X  (gadollnia) 

f .  Holmium  oxide  4  X  d 

g.  Lanthanum  oxide  4  X  (lanthavsa) 

h.  Lutetium  oxide  +  X 

j .  Neodymium  oxide  4  X  (neodymia) 

k.  Praseodymium  oxide  4  X  (j»raa«iiodymia) 

m.  Promethium  oxide  *  X 

n.  Samarium  oxide  4  X  (samaria) 

p.  Terbium  oxide  4  X  (terbia) 

q.  Thulium  oxide  +  X  (thulia) 

r.  Ytterbium  oxide  +  X  (ytterUa) 

5.  Magnesium  Oxide  4  X 

a.  Magnesium  oxide  (magnesia,  periclaae) 

6.  Silicon  Oxide  +  X  (silica,  crystobaUte,  quarts;  see  also  VU-C-6) 

7.  Thorium  Oxide  4  X  (thorla,  tborianite) 

8.  Titanium  Oxide  ♦  X  (anatase,  broolrite,  rutile) 

9.  Hafnium  Oxide  +  X;  Zirconium  Odd*  ♦  X 

a.  Hafnium  oxide  (hafnia) 

b.  Zirconium  oxide  (airconia) 

€ 
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VIL  CERAMICS  (Continued) 


A.  Oxide  Ceramlci  (Continaed) 

10.  Uranium  Oxide  ■§■  X 

11.  Fintonimn  Oxide  +  X 

U. 

13.  Other  Oxide  Ceramics,  in  Alphabetic  Order :  A-I 

14.  Other  Oxide  Ceramics,  in  Alphabetic  Order  :  J-R 

15.  Other  Oxide  Ceramics,  in  Alphabetic  Order:  S-Z 

B.  Mineral  Ceramics  (Also  see  VU-A  and  VII-E) 

1.  Aluminosilicates,  non-hydrous  (mullite,  kyanite,  sillimanite)  • 

2.  Silicates  of  Ba,  Be,  Ca,  Fe,  Mg,  Mn,  Ni,  Sr,  and  Zn  in 
order  listed. 

3.  Alkali  and  alkaline-earth  aluminosilicates  (feldspars) 

a.  Barium-modified  feldspar 
h.  Beryllium-modified  feldspar  (beryl) 

•c.  ,  Calcium-modified  feldspar 

d.  Cesium-modified  feldspar 

e.  Lithium -modified  feldspar 
Magnesium  aluminosilicate,  see  VII-E-3 

f.  Potassium  feldspar 

g.  Rubidium  feldspar 

h.  ,  Sodiurr.  feldspar 

j .  f  Strontium-modified  feldspar 

4.  Hafnium  silicate;  Zirconium  silicate 

a.  Hafnium  silicate  (hafnon) 
h.  Zirconium  silicate  (sircon) 

5.  Borates  (borax,  colcmanite);  Phosphates 
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VIL  CERAMICS  (Continued) 


B.  Mineral  Ceramics  (Continued) 

6.  Haf nates;  N&obatea ;  Titanatee ;  Zirconatea 

a.  Hafnatea 

b.  Niobatea 

c.  Zirconatea 

a.  Aluminum  titanate 

e.  Barium  titanate 

f .  Calcium  titanate 

g.  Iron  titanate 

h.  Lithium  titanate  ' 

j .  Magnesium  titanate 

k.  Strontium  titanate 

m.  Zinc  titanate 

n.  Zirconium  titanate 

7.  Aluminatea 

a.  Magnesium  aluminate  (apinel) 

b.  Barium  aluminate 

c.  Beryllium  aluminate 

d.  Calcium  aluminate 

e.  Cesium  aluminate 

f .  Lithium  aluminate 

g.  Potassium  aluminate 

h.  Rubidium  aluminate 

j .  Sodium  aluminate 

k.  Strontium  aluminate 
m.  Zinc  aluminate 

8.  Ferrites 

a.  Magnesium  ferrite 

b.  Barium  ferrite 

c.  Beryllium  ferrite 

d.  Calcium  ferrite 

e.  Cesium  ferrite 

f.  Lithium  ferrite 

g.  Potassium  ferrite 
b.  Rubidium  ferrite 
J .  Sodium  ferrite 

k.  Strontium  ferrite 
m.  Cobalt  ferrite 
a.  Nickel  ferrite 
p.  Zinc  ferrite 

9.  Micas  (1111  tea) 

1G.  Asbestos  minerals 


WAOC  TR  S8-476 


IS 


vn.  CERAMICS  (Continued) 

C.  Vitreous  Structures 

1.  Sliic  glasses 

a.  Lithium  silicate  glass 

b.  Sodium  silicate  glass 

c.  Potassium  silicate  glass 

d.  Rubidium  silicate  glass 

e.  Cesium  silicate  glass'^' 

£.  Beryllium  silicate  glass 

g.  Magnesium  silicate  glass 

h.  Calcium  silicate  glass 

j ,  Strontium  silicate  glass 

k.  Barium  silicate  glass 
m.  Lead  silicate  glass 

2.  Borate  glasses 

3.  Phosphate  glasses 

4.  Arsenic  oxide  glasses 

5.  Borosilicate  glasses  (pyrex) 

6.  Silica  glasses  (fused  quartz) 

D.  Covalent  Ceramic  Structures  (.Also  see  Section  IX) 

1.  Silicon  carbide  +  X 

a.  Silicon  carbide 

b.  Silicon  carbide  +  Boron  carbide  +  X 

2.  .  Boron  carbides 

3.  Alkali  and  alkaline  earth  carbides 

a.  Beryllium  carbide 

4.  Boron  nitrides 

5.  Halides  and  oxyhalides 
a.  Fluorides 

6.  Sulfidesi  Silenides 
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V IL  CERAMICS  (Continued) 


Vitreous  Bonded  Crystalline  Ceramics  (conventional  ceramics} 
ais6  see  VtPA  and  VII- B) - - - 

1.  Alkaline  earth  silicate  glass  bond 

2.  Alkali  silicate  glass  bond 

3.  Magnesium  aluminosilicate  glass  bond  (cordierite,  steatil 
talc  body) 

a.  Lithium  modified 

b.  Sodium  modified 

c.  Potassium  modified 

d.  Rubidium  modified .  • 

e.  Cesium  modified 

f .  Beryllium  modified 

g.  Calcium  modified 

h.  Strontium  modified 

j .  Barium  modified 

k.  Lead  modified 

4.  Calcium  aluminosilicate  glass  bond  (porcelain) 

5.  Other  alkaline  earth  alUmino silicates  glass  bond 

6.  Alkali  aluminosilicate  glass  bond 

7.  Borosilicate  glass  bond 

8.  Phosphate  glass  bond 

9.  Alumina  firebrick 

10.  Basic  brick 

11.  Silica  brick 

F.  Inorganic  Cements  and  Adhesives 
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Vm.  CERMETS 


(Nominal  refractory  phase  is  that  which  is  greatest  weight  fraction 
of  total  refractory  phase. ) 

A.  Cermets  Containing  Carbides  as  Major  Refractory  Phase 

1.  Tungsten  carbide  as  major  refractory  phase 

2.  Titanium  carbide  as  major  refractory  phase 

3.  Chromium  carbide  as  major  refractory  phase 

4.  Hafnium  carbide  or  Zirconium  carbide  as  major  refractory 
phase 

5.  Silicon  carbide  as  major  refractory  phase 

B.  Cermets  Containing  Oxides  or  Suboxides  as  Major  Refractory 
ftiase' 

1.  Aluminum  oxide  as  major  refractory  phase 

2.  Magnesium  oxide  as  major  refractory  phase 

3.  Uranium  oxide  as  major  refractory  jhase 

4.  Thorium  oxide  as  major  refractory  phase 

5.  Beryllium  oxide  as  major  refractory  phase 

C.  Cermets  Containing  Borides  as  Major  Refractory  Phase 
1.  Zirconium  boride  as  major  refractory  phase 

D.  Cermets  Containing  Silicidea  as  Major  Refractory  Phase 

E.  Cermets  Containing  Nitridss  as  Major  Refractory  Phase 

F.  Cermets  Containing  Hydrides  as  Major  Refractory  Phase 
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INTER  METALLICS 


(Nominal  intermetallic,  or  nominal  intermetajlic  greatest  weight 
fraction  with  one  or  more  other  intermetallics.  Also  see  section 
VII  -  D  and  respective  alloy  system.  ) 


Carbide  Systems 


1.  Tungsten  carbide 

2.  Titanium  carbide 


Chromium  carbide 


Hafnium  carbide;  Zirconium  carbide 
Tantalum  carbide 
Molybdenum  carbide 
Uranium  carbide  ...  . 


3.  Silicide  Systems 


1.  Molybdenum  silicide 
Z.  Uranium  silicide  ' 


Boride  Systems 


1.  Magnesium  boride 
2-  Titanium  boride 
3.  Zirconium  boride 


>.  Nitride  .Systems 


1 .  Titanium  nitride 


Uranium  nitride 


3.  Zirconium  nitride 


Hydride  Systems 
1.  Lithium  hydride 
2-  Zirconium  hydride 


Antimonide.  Arsenide,  Phosphide,  Telluride  Systems 


1.  Antimonide  A 


2.  Telluride  s 
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DC-  INTERMETALLICS  (Continued) 

G.  Intermetallie a  Involving  a  Light  Metal  (Al.  Ber  Mg.  Ti) 

1.  Aluminidea 

2.  Beryllides 

3-  Magnesium  intermetallie  a 
4.  Titanium  intermetallie  a 


H.  Intermetallie 8  Involving  a  Rare  Earth 


J.  Intermetallie  8  Involving  a  Refractory  Metal 


1.  Chromium  intermetallie  a 

2.  Cobalt  intermetallie  a 

3.  Hafnium  intermetallica 

4.  Molybdenum  intermetallica 
.5.  Nickel  intermetallica 

6.  Niobium  intermetallica 
7. .  Tantalum  intermetallica 

8.  Thorium  intermetallica 

9.  Tungsten  intermetallica 

10.  Vanadium  intermetallica 

11.  Zirconium  intermetallica 


For  intermetallica  not  liated  above,  ace  respective  alloy  ayatern 
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XI.  COMPOSITE  MATERIALS 


(The  word ’’ceramic”,  as  used  below,  includes  any  material  which  is 
inorganic  and  nonmetallie.  Semioraanic  materials,  such  as  silicones, 
are  included  in  the  term  ’•organic**.) 

A.  Composite  Organic  Materia; a;  Sandwich  Structure?.  (Any  layer- 
may  be  pure,  filled,  or  reinforced.  J 

1 .  Plastic  skin,  plastic  foam  core 

2.  Plastic  skin,  plastic  honeycomb  core  . 

S.  Solid-plastic  layers 

B.  Composite  Metallic  Materials 

1.  Metal  skin,  meted  honeycomb  core 

2.  Unbonded  metal  layers 

3.  Fusion  bonded  metal  layers 

4.  Mechanically  bonded  metal  layers 

5.  Clad  metals 

6.  Plated  metals 

C.  Composite  Ceramic  Materials 

D.  Composite  Organic  -  Metallic  Materials;  Sandwich  Structures. 

(Any  organic  layer  may  be  pure,  filled,  or  reinforced.) 

1.  Plastic  skin,  metal  honeycomb  core 

2.  Metal  skin,  plastic  honeycomb  core 

3.  Metal  skin,  plastic  foam  core 

4.  Adhesive  bonded  metal  layers 

E.  Composite  Metallic  -  Coramic  Materials 

F.  Composite  Organic  -  Ceramic  Materials;  Sandwich  Structures. 

TAny  organic  'layer  may  be  pure,  filfect,  or  "reinforced, ) 

G.  Composite  Organic  -  Metallic  -  Ceramic  Materials;  Sandwich 
Structures.  (Any  organic  layer  may  be  pure,"  filled,  or  reinforced.  ) 
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XI. 


-Sg^ggSgEMATERlALS  (Co„«na.d) 

11  -K»"tf«rc«d  Organic 

1-  Reinforced  teflon 

2-  Reinforced  melamine  formaldehyde 

3.  Reinforced  phenolic# 

4.  Reinforced  diallyl  phthalate 

5.  Reiofbrced  pol/.,te„  and  XAC  poIye,tel., 
o.  Reinforced  silicone# 

7.  Reinforced  epoxide# 

J*  ^Stegj_Ceramic 
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These  tables  tr< 
National  Bureau 


CONVERSION  FACTORS  FOR  SPECIFIC  HEAT 
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I 

CONVERSION  FACTORS  FOR  LATENT  HEAT 
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g 
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0.239006 

1 

1 

0. 429929 
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— 

I  Btu/lb 
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CONVERSION  FACTORS  FOR  VAPOR  PRESSURE 


[properties  or  aluminum  oxide | 
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THERMAL  CONDUCTIVITY  -  BERYLLIUM  OXIDE 
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T«mp.  by  thermocouple  pre»«ed  to  1000-2000  pet 

from  Bru»h  S.  P.  powde: 


VAPOR  PRESSURE  --  BERYLLIUM  OXIDE 


ELECTRIC  RESISTIVITY  --  BERYLLIUM  OXIPE  j 
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PROPERTIES  OF  CALCIUM  OXIDE 


MOST  PROBABLE  VALUES 
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PROPERTIES  OF  CERIUM  OXIDE  +  URANIUM  OXIDE 


Proporty 


Dennity.  43. 6*  UO, 
Molting  Point ... 
Hut  of  Fusion  .  . 
Hut  o t  Vtporiutloi 
H*»!  o'  SuMimntioo 


MOST  PROBABLE  VALUES 


Brit,  Engln«*i  ing  Unit* 


SiSlb^/ft* 


C.  G.  S.  Unit* 


8.42  j/ctn* 


Molting  Point: 


H««t  of  ru»ltmi 


HmIoI 

VnpOflnntiont 


REPORTED  VALUES 


D*n«ity; 


lb  /ft* 
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gMISSrviTY  --  CERIUM  OXIDE 


LINEAR  THERMAL  EXPANSION  -  2  CeO, 


ZXXCTEIC  RESISTIVITY  —  CESIUM  OXIDE 


PROPERTIES  OP  DYSPROSIUM  OXIDE 


MOST  PROBABLE  VALUES 
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UltZAZ  THERMAL  EXPANSION  —  DYSPROSIUM  OXIDE 


PROPERTIES  OF  EUROPIUM  OXIDE 


MOST  PROBABLE  VALUES 
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UKSAR  THERMAL  EXPANSION  --  EUROPIUM  OXIDE 
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|  PROPERTIES  OF  GADOLINIUM  OXIDE] 
MOST  PROBABLE  VALUES 
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VoporUotlooi 


Hoot  at 
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fov«tlr*tor  R«f.  iUnga,  *R  _ MstarUI  Competition _ Taat  Mathod _ Raronrfca 

Larcisarticm,  W.  A.  5J-IJ1  44J4-4506  99%  pura  Unthsas,  L**C,  MPi  impaction  after 

*»d  Jr.  ,r.H.  hasting  in  censUnt  temp. 
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aPCCIFIC  HEAT  --  LANTHANUM  OXIDE 
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PROPERTIES  OF  NEODYMIUM  OXIDE 


MOST  PROBABLE  VALUES 


Property 

Brit.  Ffinoorlnf  Unit* 

C.  G.  S.  Unit* 

Density.  ........ 

Molting  Point  ...... 

Hut  of  FUnloa  ..... 

Hoot  of  Viferlutiw.  .  . 

Hut  of  SubHmoHeni  ... 

452 

45M  *R 

7. 24  g/cra1* 

2545  *K 

Handbook  of  Ox  %  mi*  try  md  Phytic*  (Ktf.  59-2) 
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spsanc  HEAT  --  NEODYMIUM  OXIDE 


VAPOR  PRESSURE  --  PRASEODYMIUM  OXJDE 


PROPERTIES  OF  SAMARIUM  OXIDE  ♦  X 


MOST  PROBABLE  VALDES 


Property 

Brit.  Engineering  Unit* 

C.  G.  &  Units 

Density . .  . 
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7.4t/c-.a3* 
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H**t  of  Furloo  .  .  .  ,  . 
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H«»t  of  Sublimation  »  .  . 

L  . 
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REPORTED  VALUES 

Density: 

»*„/*** 
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L.  CCWPUCTIVXTY  --  SAMARIUM  OXIDJC  -  GADOLINIUM'  OXIDE  SOLID 
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SbECTRAL  ES^iSSrvrrY  MAGNESIUM  OXIDE 
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VAPOR  PRESSURE-- MAGNESIUM  OMDE 


THERMAL  CONDUCTIVITY  —  MAGNESIUM  OXIDE*  SILICON  OXIDE 


CONDUCTIVITY  —  MAGNESIUM  OXIDE 
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THERMAL  CONDUCTIVITY  —  MAGNESIUM  OXIDE  +  URANIUM  OXIDE 
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Thermal  conductivity,  cal/ tec  cm  *K 
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;-KERJv£AL.  EXPANSION  —  SILICON  OXIDE 


LINEAR  THERMAL  EXPANSION  ~  SILICON 


Er^CTRIC  RESISTIVITY  —  SILICON  OXIDE  +  TITANIUM  OXIDE 


Temperature 


ELECTRIC  RESISTIVITY  •*  SILICON  OXIDE 


PROPERTIES  OF  THORIUM  OXIDE 


MOST  PROBABLE  VALUES 


Property 

Brit.  Enginoorlng  Unite 

C.  G.  S.  Unit* 

Dentlty . 

424  lb  /ft* 
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10  g/cm* 

Molting  Point . 

6370 *R 

3540  *K 
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EFXC  HEAT  —  THORIUM  OXIDE 


TK3.KMA1,  CCNZ5UCTTVTT  Y  —  THORIUM  OXIM 


56-1441  546*1932 1  Sam*  tt  tbov*  |  Xnt*rftrom«t«r  I  Sam*  at  *b4Vt 


VAPOR  PRESSURE  —  THORIUM  OXIDE 
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(  PROPERTIES  OF  TITANIUM  OXIDE  ^ 


MOST  PROBABLE  V ALOES 


Property 

Brit.  Engineering  Unit* 

C.  C.  S.  Unit* 

Deoilty.  ,,,,,,,, 

250  ib  /ft1 
n 

4. 0  %J  cm* 

Malting  Point  •••••• 

3$00*R  * 

2110*K • 

H*ai  of  Fucioo  .  .  .  .  . 

H«  at  of  Vaporisation  ... 

H«at  of  Sublimation  •  •  • 

J920536..RBtu/fbm« 

2n5m.K«i/,  ~ 

*  Value  for  Ti  O,  i  rutil« 
•«  Value  for  TiO, 


REPORTED  VALUES 


Donaity: 

*r>‘ 

g/cm* 

0 

243.  T  +0. 1 

3.904  4  0.902 

□ 

259.1  4  0.1 

4. 150  4  0.002 

b. 

22$ 

1.66 
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244 

3.92 

0 

239 

S.$l 
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MOST  PROBABLE  VALUES 
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- 

REPORTED  VALUES 

Density: 

»m/ft* 

*/cm* 

O  314 

5.  03 

a  3i3 

5.  01 

A  314 

5.  06 

Melting  Point: 

•R 

*K 

Heat  of  Vue  ion: 

Btutfb 

TO 

onl/t 

Heat  of 

Vaporisation: 

»u/n» 

m 

cal/* 

Heat  of 

Sublimation! 

TO 

cal/* 

60-586 

WADC  TR  58-476 


373 


VU  -  A  - 


A 

&. 


xt  i  *  -i  ** * 


59-46? 

WADC  TR  58-476 


376 


SPECIFIC  HEAT  —  MANGANESE  OXIDE 


[  PROPERTIES  OF  MOLYBPEMPM  OXIDE  | 
MOST  PROBABLE  T ALOES 


Property _ Brit.  Engineering  Unit. 

Den.lty .  281  lb^/it1  » 

Me  I  ting  Point .  19Z3  *» 

He»t  of  Fusion  .....  157  Btu/Ib 

□k 

H*>«t  of  Vaporisation*  *  . 

Hest  of  Sublimation  »  .  _  ^^i530*R 

*  Handbook  of  Chemistry  and  Physics  (Ref.  57-40) 
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REPORTED  /A LUES 
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*K 
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Vs 
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nr*  - 


t 

t 

<g  t. 

r 

I  • 

Specific  heat,  cal/g 
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MOLYBDENUM  OXIDE 
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SPECIFIC  HEAT  --  NICKEL  OXIDE  (NiO) 


TMZ.9MJU.  OOHPUCTIVITY  »  KICKED  OXIDE 


UMCA*.  TKXJUMM.  EXPANSION  —  HICKJEL  OXIDE 
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MELTING  POINT  --  NIOBIUM  OXIDE  H 


MOST  PUOBABLE  TALUKS 


Prep*  Tty 

Brit*  Kaginoorias  Uoiti 

C.  G.  S.  IMta 

Dooulty.  ........ 

Mettisf  Point  ...... 

Hast  of  ration . 

Koat  of  Vaporiaatioa*  •  • 

H«%t  of  SubUmatioB  *  .  « 

279  lb  /ft3  * 

TO 

32io* a 

147  Btn/lk^ 

4.47  c/o*1* 

1785** 

53«1/R 

t  HsatCbuok  Chtmiutry  tad  Fby»tc»  (IUf.  59-2  > 


REPORTED  values 


D«n»ttr* 


«/«W 


M«Lipi  Polrtt  **  *K 

O  30S4  ITlS 

□  3213  4  *  1703  4  1 

A  1147  173* 


tUnt  at  rations  BtuAo^ 

0  144.5 


c«l/g 

*2.5 


feat  of 
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IwUmotUni  Ot»/Uw 


«•»/* 
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PROPERTIED  OF  NIOB.  -U  OXIDE 
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SPECIFIC  HEAT  —  NIOBIUM  OXIDE  (Nb2Q5) 


LINEAR  THERMAL  EXPANSION  —  NIOBIUM  OXIDE  •  ALUMINUM  OXIDE 


LINEAR  THERMAL  EXPANSION  —  NIOBIUM  OXIDfe  +  TITANIUM  OXIDE 


UKEA&  THERMAL  EXPANSION  --  NIOBIUM  OXIDE 


PROPERTIES  Or  PROTACTINIUM  OXIDE 


MOST  PKOfcABLE  VALUES 


Property 


Brit.  E^btetui  ti.. 


Density . 

Utlttag  Poiat 

Heat  of  reeioa  ..... 

Heat  of  Vaporiaatioa  ... 

Heat  of  Sublimation  ... 

REPOSTED  VALUES 

Density; 

O 

Ik ^a* 

S3R.4 

Pointc 

**. 

C.  G.  S.  Unit* 


1 3. 43  (/cm* 


Heat  of  Pu»it 


H«»t  of 

Vr.porlaetlca: 


Hui  of 
Sublimation: 


I  PROPERTIES  OF  STRONTIUM  OXIDE  I 


MOST  PROBABLE  VALUES 


Property 


Brit*  Engineering  Unit*  |  C.  G.  S,  Unit* 


De»#4ty. 


Melting  Point  . 


Heat  of  Fusion  «  •  *  •  • 
Heat  of  Vaporisation*  *  . 


Heat  of  Sublimation 


293  lb  /ft*  • 
m 


2t89“.R  3t»/lhm 


4.  7  gfcm*  * 


•  Handbook  of  Chem.  »nd  Phy».  (R«f.  57-bO) 


REPORTED  VALUES 


Pt 


lb  /ft* 


Met  ting  Point: 


HoaloiTutloni 


M+*t  of 

.v;*^,D.Uil2Sl 


>f«*C  <ft 
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LINEAR  THERMAL  EXPANSION  --  STRONTIUM  OXIDE 


VAPOR  PRESSURE  —  STRONTIUM  OXIDE 


ELECTRIC  RESISTIVITY  --  STRONTIUM  OXIDE 


SPECIFIC  HEAT  —  TANTALUM  OXIDE 


»=.  4W£Jt*  ’’if  '-f^y^T 


THX PJ-tAL  EXPANSION  —  TANTALUM  OXIDE 


PROPERTIES  Or  TEEX-URIUM  OXIDE 


Bv*t*tSgfttor  I  RaI.  •3tf  H£*t»rl*l  Composition  I  T«*t  Method  lUmirks 
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o 
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THEaMAi.  CONDUCTIVITY  —  TIN  OXIDE  ,  MAGNESIUM  OXIDE 


r  * 


LINEAR  THERMAL  EXPANSION  --  TIN  OXIDE 


PROPERTIES  OF  VANADIUM  OXIDE 


MOST  PROBABLE  VALDES 


Property 

- — - 

Brit.  Emfineering  Unit* 

C.  G.  S.  Unite 

Density  . . . 

Melting  Point  ...... 

359  lb  /a3  * 

ED 

S.-J6  |/cm3  ♦ 

Heat  of  Faiio* . 

Heat  c£  Vaporiaation.  .  . 

Heat  of  Sublimation  •  .  - 

3600  fttn/Di 
m 

2000  cal/g 

*  Handbook  QumiHrj  an d  FVyuict,  (RnL  ST-601 


REPORTED  VALUES 
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Meltint  Point; 


Ha  at  of  rualon;  Bhi/U»m  cal/g 
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Sublimation; 
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SPECIFIC  HEAT  —  VANADIUM  OXIDE 


VAfrOR  PRESSURE  —  VANADIUM  OXIDE 
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|  PROPERTIES  OF  YTTRIUM  OXIDE  | 
MOST  PROS  ABLE  valdes 


Property 

1  "■  ■—  -  - - —  ■ ■■ 

Brit,  Engineering  Unit# 

C*  6.  Si  Unit* 

Density,  «.*•••••• 

2?9ii>  /nJ 

m 

4. 47  g/cm* 

Melting  Point ...... 

4*30*11 

26*3*  K 

Heat  of  Fuaion . 

Heat  of  Vaporisation ,  .  . 

' 

Heat  of  Sublimation  •  .  . 

REPORTED  VALDES 

Dcneity:  g/cm* 

a  v*  *.*6 


Melting  Point: 
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CONDUCTIVITY  —  ZINC  OXIDE  t  MAGNESIUM  OXIDE 


(ZnO) 


ELECTRIC  RESISTIVITY  --  ZINC  OXIDE 


PROPERTIES  OF  KYANITE 


SPECIFIC  HEAT  »-  MINERAL  ALUMINO-SILICATE 


f 


sxmaH  —  AJJAixonoHoo  TvvrasH. 


THERMAL  CONDUCTIVITY  —  SILLIMANITE  BRICK 


LINEAR  THERMAL  EXPANSION  MU  LUTE  I 


CUBCTRX  txsiv rr/ITY  --  MINERAL  ALUMINOSILICATE 
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MAE  EXPANSION  --  BERYLLIUM  SILICATE 
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SPECIFIC  HEAT  —  CALCIUM  MAGNESIUM  SILICATE' 


SPECIFIC  HEAT  --  CALCIUM  MAGNESIUM  SILICATE 


epr.CITIC  HXAT  ••  CALCIUM  IILICATI 


SPECIFIC  HEAT  --  IRON  SILICATE 


PROPERTIES  OF  MAGNESIUM  SILICATE 


‘Handbook  of  Ghcmiatry  and  Pbytlci  (Ref.  SV-2J 


Denaltyt 


REPORTED  VALUES 

is  /a* 

at 

O  m.»t_0.£ 

Q  UAH  0»S 


i/W 

IMlt 
2.TM*  *. KS 


Material 

Oompoeitioa 

FortterlU  241 
SttttiU 


s' 


Waal  •# 


WADC  TR 


SPECIFIC  HEAT  --  MAGNESIUM  SILICATE 


*"««*  v. 


THERMAL  CONDUCTIVITY  --  MAGNESIUM  SILICATE 


RIC  RESISTIVITY  --  magnesium  silicate 


SPECIFIC  HEAT  —  MANGANOUS  SILICATE 


-ECIFIC  HEAT  —  ZINC  SLUCATE 


UN  EAR.  THrRV.AU  EXPANSION  ..  BARIUM  FELDSPAR 


•  3XvornsoRCPtmv  Knmxma  —  xiiAixonatioo  tvh< 
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TC>*^>  t  T7  wv  .T°!v  A  • 

UNEAR  THERMAL  EXPANSION  —  BERYLLIUM  ALUMINOSIUC  AT E 


T«mp»r»tar» 


EXPANSION  —  CALCIUM  FELDSPAR 
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LINEAR  THERMAL  EXPANSION"  --  LITHIUM  POTASSIUM  FELDSPAR 


LINEAR  THERMAL  EXPANSION  —  LITHIUM  FELDSPAR 


HERMAL  EXPANSION  --  POTASSIUM  FELDSPAR  -  ANISOTROPIC  (CRYSTALLINE] 


UNEAR.  THERMAL  EXPANSION  —  POTASSIUM  FELDSPAR  -  ISOTROPIC  (GLASSY) 


T»Jnp»r»tuj-* 


LEN'EAK  THERMAL  EXPANSION  --  SODIUM-POTASSIUM  FS-DSPAR 


Tamparatura 


LINEAR  THERMAL  EXPANSION  —  NEPHELINE  SYENITE 


EXPANSION  —  HAFNIUM  SILICATE  (HAPNON) 


»?-*♦» 
WAOC  r« 


Sid 


[  properties  of  zirconium  silicate] 


MOST  PROBABLE  VALUES 


Property 

Brit.  Engineering  Unit* 

C.  G.  S.  Unit. 

Denalty . 

Vclting  Point  .  . . 

Heat  of  Fution 

Heat  of  Vaporisation,  *  . 

Heat  of  Sublimation  .  .  . 

290  lb  It t3 
m 

50<30*  R  * 

4,  7  g/cm^ 

2823*K  * 

*  Han  dbook  Chem.  and  Phy* 

.  (Ref.  57-80) 

REPORTED  VALUES 

Density: 

lb  /ft* 
m' 

g/cm' 

O  283  4.H 

D  232.8  ±0.8  X  73  A  0.01 


Melting  Poln;:  *R  *X 


Heat  of  Fu»lon: 


BtuAbm 


c\l/s 


Heat  o i 
Vaporisation: 
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Ho  at  of 
Sublimation: 


2W/lbm 


c*l/| 
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Specific  heat,  cal/f  *K 
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SPECIFIC  HEAT  --  ZIRCONIUM  SILICATE 


THERMAL  CONDUCTIVITY  --  ZIRCONIUM  SILICATE 
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LINEAR  THERMAL  EXPANSION  --  ZIRCONIUM  SI U 


ELECT rUC  RESISTIVITY  --  ZIRCONIUM  SILICATE 
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PROPERTIES  OF  CALCIUM  BORATE 


'{fciFl'&'ZU  i 


SPECIFIC  HEAT  —  CALCIUM  BORATE 


THERMAL  EXPANSION  —  ZIRCONIUM  PHOSPHATE 


IMXEMK  THERMAL  EXPANSION  CALCIUM  HAFNATE 
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WAOC  Ttt  54-4H 
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LINEAR  THERMAL  EXPANSION  --  MAGNESIUM  NIOBATE 


THERMAL  EXPANSION  —  BARIUM  ZIRCONAT* 
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|  PROPERTIES  OF  ALUMINUM  TITANATE  1 


MOST  PROBABLE  VALUES 


Property 

Brit,  Engineering  Unit* 

C.  G.  S.  Unit* 

Density . 

Melting  Point  . . 

Haat  of  rualo*  ..... 

Hoat  of  Vaporiaation .  .  . 

Heat  of  Sublimation  .  .  . 

230  n 

M90** 

1 

3.68  {/era* 

2160** 

Penalty. 


REPORTED  VALUES 

O  220.8 


l/cm* 

1.681 


MoWni  PoUV.  ’* 

O  MM  £  t* 


•1C 

4163  +  10 


lUH  of  EmifMi: 


Hut  of 

V*£2iiiiiSS2i 


«*!/« 


Ww/iE 

at 


eW* 


!L*t  o< 

Is.V'JSSSiiSfl.' 


SPECIFIC  HEAT  —  ALUMINUM  TIT  AN  ATE 


T«tnp*ra.tiir« 


SJKEAR  THEKMAi.  EXPANSION  ..  ALUMINUM  TXTANATB 


{properties  or  barium  titakate  ) 


MOST  PROBABLE  VALUES 


Proparty 

— 

Brit*  Engineering  Unit* 

C.  G.  &  Unit* 

Density* . . 

Melting  Point . . 

Host  o<  IT aeio*  ..... 

Kent  of  Vaporisation*  •  * 

Heat  of  Sublimation  •  .  . 

3400**  • 

1890*K  * 

_ I 

*  Value  lor  BiTlOj-.  lor  others  see  Reported  Values  below. 
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THERMAL  CONDUCTIVITY  —  BARIUM  TITANATE 
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gjJECmtC  tJESlSTZVtTTC  --  BAJvfUM  TITANATE 


SPECIFIC  HEAT  --  CAECIUM  TITAKATE 


TCC2JMIAL.  CCKDBCTIVTTY  —  CALCIUM  TITAMATE 


T  umptntum 


LINEAR  THERMAL  EXPANSION  —  CALCIUM  TXTAHATE 
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|  PROPERTIES  OF  IRON  TITANATE  | 


MOST  PROBABLE  VALOIS 


Property 

BriL  Enginooring  Unit* 

C.  a  S.  Onfto 

Dtntity. 

Molting  Point  ...... 

Hoot  of  FuIm  ..... 

H**t  o X  VaporisAtUa.  •  * 

Htat  of  SuhlimatiM  •  •  • 

2j»*a 

257  BWJlm 

Ii«‘K 

lUul/( 

Poatltyi 


REPORTED  VALUES 

«/«■>* 
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SPECIFIC  HEAT  —  IRON  TITANATE 


EXPANSION  —  IRON  TITANATE 


RMAl  EXPANSION  —  IRON  TITANATE 


WA1>C  TR  S»-4»4 


5: 


T«mp«watur* 


5CIFIC  HEAT  --  LITHIUM  METATIT  AN  ATE 


0.200 


heat,  cel, 


specuric  heat  •*  magnesium  titanate 


UNEAH  THERMAL  EXPANSION  --  MAGNESIUM  TIT  ANA  TE 


ELECTRIC  RESISTIVITY  --  MAGNESIUM  TITANATE 


PROPERTIES  OF  STRONTIUM  TITAHATE 


Property 


Density.  •«.»•«»»  > 
Melting  Poiwfc 
Heat  ^  Feeion  «  »  •  »  • 
Heat  of  Vaporisation*  »  « 
Heat  of  Sublimation  .  *.  • 


MOST  PROBABLE  TALUKS 


Frit*  Deft*  |  *'  •  C.  G.  S,  Units 


REPORTED  VALUES 
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V 
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cal/t 
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C1FIC  HT AT  --  STRONTIUM  T1TANATE 


TtOj  let.  thcor.  27.82%) 

ToJd  S.S.  and  52- 59  97-527  Strontium  orthotitanat*,  SfjTiO^  •  99. 5%pur*{  Guard* 0  *ampU 

Loriniou,  R.  E.  0.17%  CaO:  0.  05%  SiO,.  Analysed  27. 85  at  % 

T102  |cl.  theor.  27.  82%) 


THERMAL  CO?»DUCTIVrTY  --  STRONTIUM  TITANATE 


LINEAR.  THERMAL  EXPANSION  —  STRONTIUM  TITANATE 
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ELECTRIC  RESISTIVITY  --  NICKEL,  METATITANATE 


PROPERTIES  OF  MAGNESIUM  ALUMINATE 


MOST  PROBABLE  VALUES 


Property 

Brit,  Engineer  inf  Unit* 

C.G.  Ss  Unit* 

Density . 

Melting  Point ...... 

Heat  of  Fueion  ,  .  .  •  « 

Heat  of  Vapbri  ration .  .  . 

Heat  of  Sublimation  .  •  , 

225  Ibjt* 

4320*R* 

L  50  %J cm* 

2400*E* 

♦Handbook  of  Che  mi  sty  and  Phytic  a  (Ref.  S9-2) 

Density: 

< 

REPORTED  VALUES 

lb  /ft* 
n 

3  225+  O.i 

i/cm* 

3.  60  +0.01 

Melting  Point: 

•R 

*K 

Hsst  of  Fusion: 

iWlb 

m 

Ol/| 

Ksst  of 

VstwTls~tten: 

BtVtb 

n 

<W| 

Ksst  of 

SubJinssiiont 

Btu/lb 

tsl/| 

mC  RESISTIVITY  --  MACriESIUM  AX.UMINATE 


ill 


as 


i 


<2 


*  jo 


♦  *.*:»*» 


i 


♦JUJGUS* 


LINEAR  THERMAL,  EXPANSION  —  BARIUM  ALUKCNATI 


S»-4»0 

WADG  T»  *N*'47i  6J* 


-->■  h:>>'.-av~a^*-.L r»^ , , V1. .  t,* ,^*W^T *0 


|  PROPERTIES  OF  CALCIUM  ALUMINATE  j 


MOST  PROBABLE  VALUES 


Property 

Brit.  Ihigineerlng  Unit! 

C.  G.  S.  Uiritr 

Doaity.  . . 

Melting  Point . 

Heat  a t  Panion  ..... 

Hatif  Vtpoilutka.  .  . 

HetS  of  SabUrrutio*  ... 

180 

34  33*R 

2. 9  g/era* 

2018'K 

« 

REPORTED  VALUES 

Denelty. 

lb  /ft’ 

XXX 

3  181 

l/cm* 

2.90 

Mcltxn*  Point: 

•R 

0  3433  +  27 

D  34  33  ♦  2? 

"K 

2018  +  i5 

2018  4  IS 

H*«t  of  Fu«lo«: 

Btu/lb 

m 

tuO/* 

Hul  at 

Vu» fiOAtlOO! 

Bto/lb 

W 

<W» 

Hut  at 

SebtimetlMi 

CJll/* 

W 


48-474 


VU  -  t>  -  »  -  4 


Specific  heat,  calf %  *K. 
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*)«■«< 


41*747 

WAOC  TK  S**47t  $37 
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SPECIFIC  HEAT  —  CALCIUM  ALUMINATE 


EAA  THERMAL  EXPANSION  --  LITHIUM  ALUMtNATE 
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[  PROPERTIES  OF  STRONTIUM  ACUMINATE  j 
MOST  PROBABLE  VALUES 


Prop*Tty 

Brit*  Engineering  Unit* 

C.  G.  s.  Unit* 

Dcadty. . 

Melting  Point  ...... 

H«»t  ot  Puilon  ..... 

Heat  of  Vaporisation  •  .  . 

Heat  of  Sublimation  .  *  . 

36 90 ’a 

2050*K 

REPORTED  VALUES 

P*a«tty:  lb  /ft*  «/cm* 
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IJKSAa  THERMAL  EXPANSION  -  •  AL.UMIKATES  OF  IRON  AMP  COBALT 


SPECIFIC  HEAT  —  MAGNESIUM  FERRITE 


EXPANSION  —  MAGKESIPM  FERRITE 


ELECTRIC  RESISTIVITY  --  MAGNESIUM  FERRITE 


ELECTRIC  RESISTIVITY  --  MAGNESIUM  FERRITE 
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SPECIFIC  HEAT  --  NICKEL  FERRITE 


LIKE  AH  THERMAL  EXPANSION  --  NICKEL  FERRITE 
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ELECTRIC  AESlSTtVlTV  --  ZINC  FERRITE 


ELECTRIC  RESISTIVITY  COPPER  7ER.RITZ 
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THEE  UAL  CONDUCTIVITY  ..  STAGNATES 


LINEAR.  THERMAL  EXPANSION  -  -  CHROMITE 


ELECTRIC  RESISTIVITY  —  MAGNESIUM  CHROMITE 
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SOFTENING  POINT  —  LITHIUM  CALCIUM  SILICATE  GLASS 


LINEAR.  THERMAL  EXPANSION  —  LITHIUM  CALCIUM  SILICATE 


LITHIUM  ALUMINOSILICATE  GLASS 


UH EAR  THERMAL  EXPANSION  --  LITHIUM  ALUMINUM  SILICATE  GLASS. 


.INEAR  THERMAL  EXPANSION  --  LITHIUM  SILICATE  CLASS 
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PROPERTIES  OF  SODIUM  CALCIUM  SILICATE  GLASS 


••ptm  qtm 
•«J  ;o  %o  **  -  t  'o  jo  >un 
•fPP*  ■*oJ  Tjrp  iralp  r*oopj^pp« 
*0Aft  00x0  tfttry  it  iur*£ 


("PROPERTIES  OF  SODIUM  SB-JCATE  GLASsl 


MOST  PROBABLE  VALUES 


Property 

Brit.  Engineering  Unite 
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DENSITY  --  LITHIUM  BORATE  GLASS 
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DENSITY  —  MAGNESIUM  BORATE  GLASS 


ENSITY  --  POTASSIUM  BOIAT 


A*- 


t  •  ■ 


• .  \ 


0..  .  rf 


X: 


t-a 


*  \ 


■-ri* 


O  i 


•  v\ 

J ;  ♦. 


■'■  «*  ;\ 


”  v. 

v>c’-.  r 


8  o 


5  » 

+»  CQ 


^  ^  vO  >0  M  N  N  CO  O'  OC  93  ’T  ^  CO  O'  SP  M  W  •-«  "©in  c‘3'0 

w  os  h  r»  ^  m  p-  mom  m»m»i  o^ooeom-oco  «  m  O'er- 

#3<oo'5>o-<h  n  m  m  n  ^  n  Nm  o  o  ^  n  n  to  n  nm 


rt  rt  h  N  CM  N  (4  M  N  N  N  N  N  N  N  M  N  M  N  N  N  P)  NN 


o  ■cM)  «  m  if  ut  ^  n  if  o  o  «  m  m  f  w  pt  m  ^  com  t'J'O 


s»  o  n  0  m  nn  m 

rj  rt  rt  H  N  N  m  Cl 

.  H  H  H  H  H  r-4  r**4  i^4 


o<#hco'ahO'  i'I'Ooo^con  •no'ioa' 
s*  o  ijc  t  m  CO  m  t|i m  (o  m  m -f  -s*  <n 


m  o  h  m  ^  to  cmo 
O  O  ^  n  j»  to  — <  HN 


>0  n  tO  O'  N  >0  vfi  'O'O 


o  <o  m  co  — « 

N  N  N  N  (O 


f^intn  m  o3  m  o  o  o  h  m  r-  o-r- 
o  h  m  if  o  co  oi  'O'ONNmotm  mom  co  m4  o  to  m-or-co 


oor~»5>-iinf'j  f.  m  O'  o  -<  o  h  \o  - »  o-  t>  \i  ^  t-  t*i  O'  H‘  •<« 
o  a>  O'  O'  o  «  A  M"0  os  ®  r*  r-  o  o)  <i  o  m  to  t"  t~  r-  n-'O 


CO  M  N  O'  r-  O  O  M  ^  f-  O'  NOT 

a  O'  o  inj  oo  s<  -*  co  co  s1  "i*  "i4  ^  ^  m  cj  -<i  m  a  o  -*  o  co 


O  O  N  m  O'  s'1  I'  N  SO  O  *)<  C'  S4  0"3  CMMMJ'  O'!4  O' CO 
HH  NNMWHHN  NM  h  HN 


W  1-4  »-tN 


WADC  TR  5S-476 


vn  -  c  -  2 


*  1  *  V'  4  *v  ■S.  s’  «*<•«*»  1  '  ’  V  "  »  ♦ 

■•  /V/,' V-' ' •  \* 


’■»**'»'  I  '  |  1  *  *  u  *  V 

J5— .  V -V *. £v. ~>.A:  -M^tEaLiSl 


s  ,•  .v/. \«h  ^ V  V  .' 

.  •*■•"  *  “*-  *■  —  J»jALvA*AlLfct 


SPECIFIC  HEAT  —  BORON  OXIDE  CLASS 


SSVTO  3XVH0S  JIDTSVa  —  KOISKV<ZX3  TVWZ3K1 


UNEAS  THERMAL  EXPANSION  --  BARIUM  FLUOBORATE  GLASS 


T«mp*ra.tor« 


ITMEAR  THERMAL  EXPANSION  --  CALCIUM  BORATE 


linear  thermal  expaaaion  -  per  cent 


THERMAL  EXPANSION  --LEAD  BORATE  GLASS 


*  .V*  A  ■ 

0.0  v\**  „  •  . 


o  o 


a  x 

«  ^ 


■Z  fi 

u  o 


“  * 

La  OJ 

"  ik 


•  s 

5:  & 


*  a 


2  o 


«  g 

o  « 

o  g. 

o  « 


►4  ,4 

o 

2 


0  3  ~ 

°  I 


w  f"0  O' (m*!  t»oinn^'(|  ocom  ■*<'»-< 

M<a  C  CO  O'  M  ifl  1ft  O'  r»  N  O  ff'  Ift  CO  14  O'  N 


t"0  t"0  f  N  «0  t-  t-  vO  ft-  CO  vO  00  CO  00  O'  CO 


O'  O  ft«  <H  if  •-•  Ift  t-  —<  -if  00  t-  Cft  ft-  O  00  -4  -O 
O'  t-  O'  CO  O  'O  H  (O  N  ij  00  NCMftlftlft 


eft  rt  O  (ft  iji  (ft  if  if  eft  if  ^  (ft  if  ^  if  ift  if 


O  O'  W  (i  H  (4  iO  ift  O'  1ft  (ft  ft-  (ft  N  fi  (ft  o  o 


f»  'O  4*  4)  CO  (f  4)  o  'O  W  if  'O  vfi  ft-  if*  -4  ij< 

.4  -4  -4  ~l  r-4  H  H  -I  (4  H 


>0  ift 


ft  ft  o  ft  O  O  ift  N  1ft  1ft  f-  O  ft  (4  Ift  O  O  O 
H  ^  ,4  W  (ft  ft]  H  (4  ft)  ^  14  (ft  -4  tft  (ft  (ft  l)*  (ft 


CO  CO  N  4)  ft-  00  O'  ft)  <ft  If*  ft-  if  O  (ft  ft  O'  CO 


ft  41  ft  CO  ft  »  ft  4)  (4  4)  4>  'O  ft-  ft-  -4*  ft-  —• 

*4  -4  —4  —4  -4  —4  ft)  —4  -4  ^  H  <4  f)  4  f) 


ft  o  o  ift  o  ftioomoo  oooomoo 

-4  -4  -4  4  4  4  4  4  4  4  4  4  4  H  (4 


O  CO  O'  *-4  (ift  44  ft  ft  O'  (4  'ift  ft  -4  00 


(ft  ft  O  (Oft  ft  If  Ift  4  4  O  ffl  ft  ft  ft  H  4  if 

O'  00  00  f-  c-  r-  f-  ft-  f-  f-  c-  vo  ft  ft  ft  4)  ft  ft 


4  S' 

£fl  <H 
W  0 


*  •  •  • 

(ft  O  O  ft  Ifl  O  (4  ft  ft  O  M  O  ft  ft  ft  ft  O  O 
ft  O)  00  ft  ft  ft  ft-iO'Ofti'O'O  ft  ft  ft  ft  ft  ft 


II  O 


60-754 

WADC  TR  58-476  635 


VII  -  C  -  2 


-  ■  ■  .-  -'*  .' '  -*♦. 4* .*_»**  i'Ij  *_.v.  ’-V*.*  .'-’A'^A.V.VA*.  l".  .44  j\. .C- 


LINEAR  THERMAL  EXPANSION  —  LITHIUM  ALUMINUM  BORATE  GLASS 


60-756 

VAAJDC  TR  58-476  837  VH  -  C  -  2 


LINEAR  THERMAL  EXPANSION  ->  LITHIUM  BERYLLIUM  BORATE  GLASS 


:  .  e 

‘  r 


y  s 

o  5 

8  s* 

©  « 

J  5 

s  S 

>  c 


CO 

o 

*H 

m 

CO 

OJ 

o 

CO 

N 

in 

o 

00 

to 

M 

>n 

fO 

«•% 

CO 

r- 

r- 

— * 

o 

o 

o 

• 

• 

• 

© 

• 

» 

« 

• 

• 

« 

0S 

>o 

'O 

nO 

vO 

vO 

>o 

r- 

Is" 

CO 

xf 

vO 

«*» 

M 

M 

o 

sO 

o 

t- 

O' 

CO 

NO 

O 

s 

o 

m 

co 

t- 

lA 

t“ 

■<? 

O' 

CO 

O' 

o 

• 

lA 

» 

■* 

• 

m 

• 

• 

CO 

• 

« 

* 

CO 

• 

A 

«o 

m 

♦ 

CO 

• 

fO 

« 

(O 

« 

in 

GO 

©  © 
10  t 


o 

o 

in 

o 

in 

N 

i-4 

*H 

M 

«n 

o 

vO 

•# 

m 

♦ 

* 

« 

9 

• 

fO 

o 

00 

•HI 

0 

21 

o 

—ft 

o 

—ft 

O 

•H 

20 

o 

^*4 

20 

A 

•ft# 

o 

'-ft 

20 

o 

— rt 

* 

N 

f4 

3 

3 

o 

«M 

• 

'O 

r- 

n- 

r- 

CO 

O' 

•Cf 

O' 

M 

o 

'O 

■* 

r~ 

Q 

£ 

* 

■* 

4 

* 

• 

• 

O' 

• 

-4* 

• 

O' 

ft 

ft&t 

• 

O 

—ft 

A 

« 

—ft 

—ft 

© 

o 

H 

* 

o 

—ft 

♦ 

•H 

*HI 

• 

m 

0 

Q 

in 

* 

tN} 

Q 

O 

in 

*n 

m 

o 

O 

in 

9 

tn 

3 

O' 

® 

CO 

CO 

«s> 

t» 

i— 

r- 

-£> 

Np 

•4) 

in 

■ft* 

*n 

<rO 

<u 

o 

•M 

o 

CO 

o 

O' 

in 

U 

i  1 

* 

m 

* 

• 

o 

« 

o 

ft 

<0 

♦ 

* 

S0 

* 

* 

«*> 

» 

• 

•H 

* 

0s 

4 

** 

4 

o 

o 

O' 

0^ 

0* 

«0 

« 

«0 

CO 

as 

00 

CO 

N 

r- 

VVADC  TR  'jQ-476 


VII  -  C  -  2 


%  THERMAL  EXPANSION  --  MAGNESIUM  BERYLLIUM  BORATE  GLASS 


MT 


0  o 


ON  >t  00  (O  O  O  vO  O'  <M  f-  <M  -<*• 

n  in  on  -<  <o  «i  ')<  t»  o>  h 


^  Tj<  o  «  o'  o  cm 


^  ia  inm  ia  m  iti  <o  m  <o  so  co 

co 

m 


in  in  m  ^  'O*  co  ^ 


omomo  in  o  o 

"-I  «-*  -«  rt  N  N 


NiAbO  M  m 


o  o  »n  o  o 
(g  <g  -h  n  n 


m  o  «n  o  o 

Nrt  MNrt 


O  O  O 
CO  «0  'H* 


o  in  m  o  o 

®  t»  t* 


m  m  *n  o 
-o  so  >n  'O  *0 


moo 
in  m  if 


rnNOMA  «g 
<0  CO  CO  M  M  CM 


m  in  in  m  m 
'O'O'O'O'fl 


60-764 

WADC  Til  53-476 


va  -  c  -  2 


.•  ,•  v  v  •.•  ,•  v  > '  ~  •  v  .  • .  ■ 


«  *  mr>  r»  r  a  c«<? 


LINEAR  THERMAL,  EXPANSION  —  SODIUM  BERYLLIUM  BORATE  GLASS 


CM  • 
M*  . 

I  ** 

cn  « 


<-*  — »  o  ifiinm  f*  co  >n  r-co  co  {>r'-»o  m  cf>  q 
«i  cf  h  o»  in  m*  O'Xini  sv»  o  oo  r<  r>  m<  ©  <-» 

*  •  •  «  a  r>  *  *  *  *  •  •  •  •  •»  •  • 

o  ft  ©  c-  ft  ft  <o  co  ^  t~ooo  ft  c*-  o  o  ^  h 


<M  On 


CO  N  <0  MO"f  00  N  iC  O'  O  CO  — <  O'  CM  I  O'  f 

t'-'-HO  M<  »-h  -h  'l'  CO  O-O^  r-c  O  -f  CO  vO  *-< 

»n  tp"  vn  'O*  nj*  hj*  m*  m»  eft  'j' m*  •#  in  *>  eri  ©  -o 


o  eft  r-  o  tfl  o  mo  o  o  a  m  n  ooo 

—«•-»— »  CM  W  N  HI  w  «H  rH  (M 


— *  O  HNO  CO  C\J  H}<  If)  CX>  CsJ  CVJ  i— 4 

*  *  •  •  •  *  ♦  *  •  •  *  a  ♦  •  •  o 

nO  M  ^  \0  O1*  sO  ^  ^  Csl  xO  \0  Qs  t^.  -cj)  vO  (O 


a  O 

fl  J 

o  2  « 

U  £ 


O  eft  Q  OOO  iftCOO  O  eft  O  O  O  N  eft  O  O 

■"4  «-4  rK  M  r4  f\J  «■*  (\J  ♦’  J  t*4  fS)  4^  M  f<> 


O  h*  N  f*)  ^  ^  fsiQrseNO  CO  ^  o  *-4  U>  0s 

O'  ■«*  O'  O'  O'  O'  HjivOCO  O'C'OO'  o  O'  —*  CO  CO  o 

‘M  —•  N  N  1*1 


N  #r— * 

«  -2 

♦*  «  A 

<4  o 


Olfteft  N  O  A  tfteftift  O  eft  O  eft  eft  eft  tflOO 

CMS  SO  CO  CQ  ft  ft-  ft.  ft-  ft-  ft-  ft-  vO  vO  -o  -HSsOeft 


O  <M  a>  »M  1ft  O  ft  O' 


-h  CO  sO  o  cfti  O'  eft  'll 


.  Cft  ft  H)  f  h  CftOOcO  ft  ft  -ch  rO  O' 

O'  ea  <0  co  CO  co  ft  ft  ft  ft  C-  ft  ft  ft  ft  sOvieen 


LINEAR  THERViAL  EXPANSION  --  SODIUM  MAGNESIUM  BORATE  GLASS 


UNEAR  THERMAL  EXPANSION  —  STRONTIUM  BORATE  GLASS 


T*mp«r&tu*« 


OEMS  ITT  —  PHOSPHATE  CLASS 


?  t  t  ? 

4  111 

a  a  a  a 
a  2  a  4 
•  a  •  • 

gees 

5  <3  $  3 


j  ;  :  ;  ; 

90060 

4  4  4  *i 
;  3  3  3  : 

§  I  I  I  § 

<3  A  3  <3  i2 


-  "5* 

3  °**j 

§•  sm 


1  4gS 

1  5^2 


N  y  .  b* 
£  *  4  0  &. 

♦  ♦  ♦  ♦  ♦ 

«  a  a  a  a 

4  4  4  4  4 

mu 

HiU 

.a  3  a  3 

3  3  3  3  3 

aj  «  81  (0  M 


K  ft  fi  K  R 

m  in  m  .  w\  a\ 

A  o  A  '  A  A 

M  «  rt  rt 

*n  m  m  in  ui 


N  I'  f* 

<4  W  «  «  « 

*?  '  *f  f  ?  * 

r-  n  r* 

m  m  m  m  <n 


4 I  i|  ,  . 

0'S  2? 


U  3  3  3^33 
£w  i9  i9  A  &  A 


WADC  TH  SS-474 


DENSITY  --  BARIUM  ZINC  BOROSILICATE  GLASS 
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SPECIFIC  HEAT  --  SILICON  CARBIDE 


THERMAL  CONDUCTIVITY  —  SILICON  CARBIDE 
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SPCCTRAL  EMXaSIVITY  --  SILICON  CAUBIDE 


TTY  —  SILICON  CARBIDE 


UKEAR  THERMAL  EXPANSION  --  SILICON  CARBIDE 


EtXCTRIC  RESISTIVITY  —  SILICON  CARBIDE 
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OZNSITT  --  BORON  CARBIDE 


DENSITY  --  BORON  CARBIDE 
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PROPERTIES  OF  BORON  CARBIDE 


MOST  PROBABLE  VALUES 


Property 

Brit.  Engineering  Units 

C 

.  a  S.  Unite 

Density.  «•••«,,. 

Melting  Point  ...... 

H*at  of  Fusion . 

Heat  of  Vaporisation.  .  • 

Heat  of  Sublimation  .  *  . 

1561bra/&3 

4860+  *R* 

Z.S«/ 

2700  + 

_ 3 

cm 

•K  * 

*  Hi^h  Temp.  Technology  by  Campbell  {Ref.  56-54} 


Deneltyi 


Melting  Points 


Ho  it  of  Fu'tom 


Heel  of 
V«t>Ofl»»Uam 


ft*«t  of 
SohUnatioji 


M-7JI 

WAI>C  TM  W-476  t44 


REPORTED  VALUES 


»*/«* 


s*uAbm 


va  -  d  - 1 


**  .»*."**  -*  '♦*,  *■*  t  '*«  '.i**.**,*****  •.*♦'+*«*■»***•**  ♦’«  #*»  *'*  4jJV  •  *  *  »  •  *  ♦  ‘  »•  »  *  •  »  .  « 

‘  W*m+.  V*  ^  .»  +*  {  A*.  ^  %  A  •**  teV. 


S£SCmC  H3EA.T  -  BORON  CARBIDE 


LINEAR  THERMAE  EXPANSION  —  BORON  CARBIDE 


VAPOR  PRESSURE  --  BORON  CARBIDE 
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■■zcvnc  KEAT  —  BERYLLIUM  carbide 
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YAPCR  g*g£SSCT.E--BER  YJLUCTM  CARBIDE 


CALCIUM  CA&BIDX 


SPECIFIC  HEAT  —  BOSOM  NITRIDE 


AVAi,  CONDUCTIVITY  —  BORON  ITT  RIDE 


HER  MAI.  CONDUCTIVITY  --  BORON  NITRIDE 


ELECTRIC  RESISTIVITY  --  BOBCN  NITRIDE 


W-TJ» 

WAUCTAM-m  949  VO  -  »  *  *  •  • 


PROPERTIES  OF  PLUTONIUM  FLUOIUOS 


MOST  PRC3ABX  J  TAI.UE3 


Property 

Brit.  Xefi««erin|  Unite 

C,  O.  S.  Units 

DsntUy.  ........ 

Mclttaf  Point  ...... 

Hoot  of  J  ’-ic»  ..... 

Heat  of  VaporUatiou  .  » 

Heat  of  Sublimation  *,  •  „ 

50i4”R 

78.5  Efe  /th^ 

4C144J0°5UB.  P.|Bta/lbn 

‘’V*  BWftn 

168 0*K 

45.3  <eni/s 

ZZS24Mf  |B.P.)  cnl/g 

38  V  R  CW» 

M-TV1 

VAtiG  TR  58-414  *?* 
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PROPSRTIES  OF  PLUTONIUM  FLUORIDE 


PROPERTIES  OP  THORIUM  FLUORIDE 


MOST  PROBABLE  VALUES 


Property 


Density.  .  . 


Brit.  Engineering  Unite 

C.  C.  S.  Units 

2490*R 

16  Btu/lb 

TO 

40a2730*RBtu/,bm 

4502120-RB*/,bm 

1380*K 

9  cal/g 

2261S20*K  cU/f 
250n80*K  c*,/f 

REPORTED  VALUES 

Density; 

lb  /ft* 
m 

g/cm* 

Meltinjr  Point; 

*R 

*K 

• 

o 

2489 

138) 

Heat  of  Fusion: 

Btu/lb 

fn 

cal/ I 

-  .  - 

o 

,62489*R 

9,I1383*X 

- 

Kent  of 
Vaporisation: 

Btu/lb 

m 

cal/g 

o 

408  +  0.92729.r 

226  +0.5  |5l6.K 

0 

3703479’R 

2051933*K 

* 

Kent  of 

Sublimation: 

Btu/lb ' 
fn 

cal/g 

o 

450  ♦  ®’®2117*R 

250  +  0.3U76#k 

o 

4472489*R 

2491383»K 

60-616 
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ikSLTZNG  POINT  --  ZIRCONIUM  FLUORIDE  +  ALKALI  METAL  FLUORIDE 


CONDUCTIVITY  —  LITHIUM  FLUORIDE 


LINEAR  THERMAL  EXPANSION  —  FLUORIDES 


Temperature, 


PRESSURE  --  ZIRCONIUM  FLUORIDE  +  LITHIUM  FLUORIDE 


40  4»T 

W*)K  XI  »«-4f4 


984 


1919*  ^  . *+'*»**•  JMytfflM * «vH^1  * 


PROPERTIES  OF  BROMIDES  OF  URANIUM  AND  TRANSURANIC  ELEMENTS 


MOST  PROBABLE  VALUES* 


Property 

Brit.  En^ineerinf  Unit* 

C.  G.  S.  Unit. 

Penalty . .  . 

Melting  Point 

Heat  at  Fusion  ..... 

Heat  of  Vaporisation  .  •  - 

Heat  of  Sublimation  .  .  . 

mn 

50.1  Bto/lb 
m 

lM,32I3  *R(B.  P. 
307.RBtu/lbm 

954  H 

27.#  cal/g 

,1I785*K{B.P.JC*1^* 

"“on"178 

Value*  lor  PuBr*;  lor  others  aee  Reported  Value*  below* 


Penalty: 


REPORTED  VALUES 

tt  /ft*  «/c »* 

m 

O  413  6.61 

Q  4  OS  6.53 


Materiel 


Np  Brj 
U  Brj 


Melting  Point: 


m 

A  IT1T 


*K 

954  Pu  Brj 


HssULEaiiaa' 


A 


Btu/lb 

m 


S0* ‘iTlT-M 


cel/* 

i7a-»4*K  PU,',J 


Heat  ol 
Vapiortaatloo: 


A 

A 


Btu/lb 

vn 

m0*R 


cal/i 

,5,0*r  PuBrj 

M»m*n 


Hast  at 

^MlnuUaaj 


A 


Btu/lb 
WT 


O’* 


W* 


110, 


on 


Pw»rs 


60-619 

WADC  TH  58-476 

997 

VII  -  D  -  5 

DENSITY  --  RAKE  EARTH  CHLORIDES 
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l: 

r  '• 

l. 


r 

f 


r PHOPER  TIES  or  THORIUM  CHLORIDE  ] 


MOST  PROBABLE  VALUES 


Property 

Brit.  Engineering  Units 

C.  G.  S.  Unit. 

Den.ity . 

Melting  Point  ...... 

Hut  oX  Fusion  ,  *  .  .  . 

Hut  of  Vaporisation .  .  • 

Heat  of  Sublimation  .  .  . 

287  lb ft* 

1967‘R* 

4.60  g/tra* 

I091»K* 

•Handbook  of  Chemistry  and  Phyeict,  B«f.  59-i 

REPORTED  VALUES 

Density: 

lb/ It* 
n 

l/a»* 

0  287 

4.60 

Meltln*  Point: 

*R 

*K 

tfsataLBssiaa' 

Btu/a 

m 

uA/g 

U+*l  of 

Vifkertaitioni 

aWtt^ 

cW« 

Hul  «l 

awM 

cW| 

63-612 

WCC  T*  M-*?4 


M9 


VO  -  o  -  » 


» '•  **»v»  ***-*£*£*  it.****  it  -  .*  -  «.*  »*  **--  .*  - 


ill  t  in  iW  -  r  i  M  i  iA 


f  PROPERTIES  OF  CHLORIDES  Of  ORAWTOU  AND  TRANSURAWIC  ELEMENTS  | 


MOST  PRODAB  US  VALUES* 


Property 

Brit.  Eaf  inccrtaf  Units 

C.  G.  S.  Unit* 

Density.  ........ 

554  » ^ /ft* 

5.  70  f/ctn* 

Ucltieg  Plain* . 

IIM'1 

1033*K 

Hu)  of  Tkiim  .  .  .  «  . 

7R.5 

43.6  cal/f 

ilcAt  o t  Vaporisation  «... 

241.5  Kto/Vtm 

1  34.  2  eal/g 

Heat  ol  Sublimation  .  »  . 

«*  Vr 

242.  i0.K  cat/g 

*  Value*  tor  PuCl»;  for  ottar*  •**  Reported  Value*  b*lo« 


REPORTED  VALUES 


O.J* 

|/  cm* 

Material 

o 

544 

5.51 

UCl, 

□ 

5M 

4.97 

ucu 

& 

5« 

5.34 

NpCl, 

o 

Ml 

4.  92 

NpCt* 

V 

5S* 

5.70 

PuCl, 

•* 

.  ‘K 

O 

1644  ♦  9 

1033  l  5 

PuCt, 

<£*)/* 

o 

4*. 6 

PoCl* 

«*l/g 

o 

**•  V* 

Pvsa* 

o 

a"  '»»*•*  (tt.p.) 

IM*  p»cu 

w» 

■m 


«"« 


a*x 


tic  .  t  o4 


O 


«(/| 
4*t.  S 


PROPERTIES  OF  PLUTONIUM  IODIDE  f 


Property  Brit.  Engine 

Density . 

Melting  Point .  1890*R 

Host  of  Fusion .  34. 7  Btu/lb 


MOST  PROBABLE  VALUES 
Brit.  Engineering  Units  I 


C.  G.  S.  Units 


1050'K 
14.  3  cal/g 


Hest  of  Vaporisation  .  .  .  m2970.R  (B  {B  .p.J^/g 


Rest  of  Sublimation  .  .  .  j  201q. R 


lll0*K 


410 

DC  TR  34-434 


REPORTED  VALUES 


lb  /ft* 

m 


Hwl  of 
Vsporisstlowi 


Hsst  of 
SuMiinsliont 


B«u/U> 

cal/* 

m 

o 

H-1,890.r 

Wrt> 

w 

cai/g 

0 

m'V* 

WV« 

0 

tS,*l4WK 

Stu/tti 

HI 

cal/* 

0 

1U0*K 

i*'*  ,  S  A%  ■  V* .  S.*  '  ■**  ■,  *  •  *  .  *  *  "  .  1  .*  i  •  .  * 


THERMAL  CONDUCTIVITY  --  FLUORITE 


SPECTRAL  EMISSIVTTY  --  THALLIUM  CHLORIDE 


VAPOR  PRESSURE  -  -  PLUTONIUM  HALIDES 


PROPERTIES  OI  BERYLLIUM  SULFIDE 


MOST  PROBABLE  VALUES 


Property 

Brit.  Engineering'Units 

C.  O.  S.  Units 

Density . . 

Melting  Point  ....... 

Heat  of  Fusion  .  .  .  ♦  , 

Heat  ot  Vaporisation ... 

Heat  of  Sublimation  .  .  . 

260  Ib^/ft* 

4452*ft 

4. 2  g/cm* 

2473*K 

REPORTED  VALUES 

Den  lily: 

IE  /ft* 
m 

g/cra* 

o  260 

6.2 

MeUlna  Point:  *R 

O  *45 l  ♦ 

•K 

2471  4 

Heat  of  Fu*Ioa: 

B»u/lh 

m 

c*»/| 

Heat  of 

Vaporlaatlon; 

Blu/lb 

Cfcl/* 

Hiti  *t 

Subltmattoni 

mu/ik 

m 

C4l/l 

PROPERTIES  OF  CERIUM  SULFIDE 


MOST  PROBABLE  VALUES 


Property 

Brft  Ca|ia«eriB|  Units 

c.  a  s.  a*it* 

Density.  • 

MeUisg  Point  ...... 

Best  o f  Fusion  .  .  _  .  . 

H«*i  of  V*pori«ftt{<m.  •  . 

Heat  of  SubUraiition  .  •  » 

J79  Ok  /ft1  * 
n 

«900*R* 

4.  *>«>«**  * 

rra'K  • 

•Vriuc  {or  CeS;  (or  other*  *e.  Reported  V*lu**  It.l'w 


REPORTED  VALUES 


Drmltyt 


Ateltf nr  Polntj 


Witl  o<  fu«l««i 


»_/(*» 

|/ta/ 

Mmrttl 

o 

579 

S.  V) 

CeS 

A 

m 

S. ) 

°*A 

o 

us 

5.* 

*R 

*K 

o 

(Mi  »  in 

Ui)  ♦  1M 

Grit 

Q 

AMI  *_  l» 

Ut)  ♦  » 

c-s.. 

A 

4»»1  »_tM 

ivi  *n 

0 

At AS  •  » 

*9 

<*i/g 

ttttl  of 

y»f.e«U*lt«s 


«**«  at 


o**Mm 


M 


0 

0  '  ■  c 


T* 


PROPERTIES  OF  MOLYBDENUM  SULFIDE 


MOST  PROBABLE  VALUES 


Property 


Brit.  Engineering  Unite  I  C.  O.  S.  Unite 


Dene  tty. 


Melting  : 


Beet  of  Fuiee 


Heat  of  Vaparinatioa.  .  . 


Heat  of  Sublimation  .  . 


Penalty; 


Neat  etf 
v  eye  riant  kw.-. 


Meet  at 

at«HsaSje 


VADC  TR  M-«t 


REPORTED  VALUES 


lb  /ft* 
m 


•R 

JS07  *  ej 


‘K 

1021  A  2$ 


t  PROPERTIES  OF  THORIUM  SULFIDE  ] 
MOST  PROBABLE  VALVES* 


Property 

Brit*  Engineering  Unit* 

C.  G.  S.  Unit* 

Density . 

Melting  Point  •••••• 

Heat  oi  Fusion  .  *  .  .  . 

Heat  of  Vaporization .  •  . 

Heat  of  Sublimation  •  .  « 

460  lb^ft* 

3921 *R 

7.34  j/em* 

zmne 

•Value »  (or  ThSj  i  lor  other*  *ee  Reported  Value*  below. 


REPORTED  VALUES 

Dentity: 

lb  /ft* 
m 

(/cm* 

Material 

O 

597 

9.56 

ThS 

o 

436 

7.78 

ThtS*  or  Th»  Su 

- 

0 

460 

7.36 

TbS, 

Meltlrn  Point: 

o 

*R 

4452  4 

•K 

2473  4 

ThS 

a 

3732  4 

.2073  4 

ThS-Thj  SjMtnctlc 

A 

/00 1  4  90 

2223  4  SO 

Tbr  Sa 

o 

3678 

2043 

Th*Sr  or  16*  5^* 

V 

367  0  4,  45 
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PROPERTIES  or  BARIUM  SELENTDE 
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LTSZAH  THERMAL  r:cr->.V?tO?J  —  HIGH  DENSITY  LEAD- BARIUM  CORDIERTTE 
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-HER.:%4AL  EXPANSION  —  LOW  DENSITY  LEAD  CORDIERITE 


Linear  thermal  expansion,  per  cent 
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ckdu err vrr y  --  fired  steatite 


W&ZJ-Jl.  EXPMIStOti  --  LOW  DENSITY  COHDLERITE 


LINEAR  THERMAL  EXPANSION  —  MEDIUM  DENSITY  CORDIERITE 


LINEAR.  THERMAL  EXPANSION  --  DENSE  CORDIERITI 


(For  water  absorption, 
see  Remarks) 
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PROPERTIES  OF  PORCELAIN 


MOST  PRO  SABINE  VAI.OES 
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THERMAL  CONDUCTIVITY  --  VARIOUS  PORCELAINS 


Linear  thermal  expansion,  per  cent 
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ELECTRIC  RESISTIVITY  —  ELECTRICAL  PORCELAIN,  HIGH  TENSION 


■ECTiUC  RESIST  IVIT7  --  ZIRCON  PORCELAIN 
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LINEAR  XKE3  ilAL  EXPANSION  —  LITHIUM  ALUMINOSILICATE 
_ WITH  LEAD  BIS IUC  ATE _ 
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CONDUCTIVITY  —  INSULATING  FIREBRICK 
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THERMAL  CONDUCTIVITY  BASIC  REFRACTORY 


EMXSSrVTi'Y  --  CHMOHE  MAGNESi 


THERMAL  CONDUCTIVITY  —  SILICA  BRICK 


[  linear  thermal  expansion 
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EINEAli  THERMAL  EXPANSION  --  VITREOUS  BONDED  ALUMINUM  TITANAT* 
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SPECIFIC  HEAT  —  PORTLAND  CEMENT  -  BARYTES  AGGREGATE 
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CUtlDUCT IV1TY  —  PORTLAND  CEMEMT-BARYTEfl  AGGREGATE 
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